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1.0 INTRODUCTION

The Federal Transit Administration (FTA), as the lead federal agency, and the City of Alexandria, as the project
sponsor and joint lead agency, has prepared a Draft Environmental Impact Statement (Draft EIS) in accordance
with the National Environmental Policy Act (NEPA) for the proposed Potomac Yard Metrorail Station (“the
project”). The Draft EIS has been prepared in cooperation with the Washington Metropolitan Area Transit
Authority (WMATA) and the National Park Service (NPS).

This technical memorandum identifies the potential effects of soil, geological, groundwater, and topographic
conditions of the No Build and three Build Alternatives. The memorandum describes the following:

Project alternatives

Applicable regulations and guidance

Methodology

Opening year conditions

Potential effects of each alternative (note that construction effects are described separately in the
Construction Impacts Technical Memorandum)

¢ Mitigation measures

The findings of this analysis are incorporated in the Draft EIS.

The analysis was prepared using conceptual engineering designs provided in the Alternatives Refinement Report
for the project. The analysis uses existing data sources provided by the U.S. Geological Survey (USGS), U.S.
Department of Agriculture (USDA), and prior environmental investigations in the study area completed in
accordance with the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). No
project-specific geotechnical investigations are available or have been completed at this planning phase to this
point. Project-specific geotechnical investigations will be completed at the appropriate time and once a preferred
alternative has been identified.

The physical resources analyzed in this technical memorandum are defined as follows:
Soils
Soils are defined by the USDA Natural Resource Conservation Service (NRCS) as:

“...a natural body comprised of solids (minerals and organic matter), liquid, and gases that occurs on the land
surface, occupies space, and is characterized by one or both of the following: horizons, or layers, that are
distinguishable from the initial material as a result of additions, losses, transfers, and transformations of energy
and matter or the ability to support rooted plants in a natural environment”1

Although soils are part of the geological conditions in the study area, for the purpose of this memorandum, soils
are described and assessed separately based on their general boundaries defined by NRCS. Soils have an upper
limit defined by NRCS as “the boundary between soil and air, shallow water, live plants, or plant materials that
have not begun to decompose.” 2 The NRCS states that soils generally extend about eight feet below the ground
surface to their lower boundary, below which the earth is characterized by NRCS as “hard rock or earthy materials
virtually devoid of animals, roots, or other marks of biological activity.”3 The ground below the soils layer is
described separately in this memorandum under geological conditions.

Geological Conditions

Geological conditions are defined as the earthy materials and rock below the soil boundary. The geological
conditions described in this memorandum include the deep subsurface soil-type materials generally eight feet
below ground surface and non-soil earthy materials and rock that range in depths from 40 to 270 feet below the
ground surface.

Groundwater

Groundwater is defined by USGS as “all water which occurs below the land surface.™

;l Natural Resource Conservation Service, Soil Taxonomy, second edition, 1999.

? Ibid.

* Ibid.

‘u.s. Geological Survey, Glossary of Geologic Terms, “Groundwater,” Accessed at: http://or.water.usgs.gov/projs_dir/willgw/glossary.html#G
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Topography

n5

Topography is defined by USGS as “the shape and relief of the land surface.”” The “relief” of an area is defined

as “differences in elevation™ resulting from natural and man-made conditions.
1.1 Project Alternatives

The Draft EIS evaluates a No Build Alternative and three Build Alternatives. Each Build Alternative includes the
same area improvements as the No Build Alternative in addition to construction and operation of a Metrorail
station.

1.1.1 No Build Alternative

The No Build Alternative is defined as the existing highway and transit network and committed transportation
improvements from the National Capital Region Transportation Planning Board's Financially Constrained Long
Range Plan (CLRP). The Draft EIS assumes that any improvements that are anticipated to be implemented by
the project horizon year, whether physical or operational, are part of the No Build Alternative, with the exception of
the new Metrorail Station at Potomac Yard.

The No Build Alternative includes the build-out of an internal street network within Potomac Yard (roughly from
Four Mile Run to Braddock Road) and additional investments in transit and bicycle/pedestrian facilities, including
a pedestrian bridge over the Metrorail and CSX Transportation (CSXT) rights-of-way between Potomac Greens
and Potomac Yard. Anticipated transit investments include the Crystal City/Potomac Yard (CCPY) Transitway and
an expansion of local transit service. The No Build Alternative also includes an off-street, multi-use trail through
the planned linear park between Potomac Avenue and the CSXT right-of-way. This new off-street, multi-use trail
will enhance access to the existing regional trail network, which serves both recreational users and commuters.

1.1.2 Build Alternatives
The Build Alternatives are described below and shown in Table 1-1 and Figure 1-1.
Build Alternative A

Build Alternative A would be located between the CSXT right-of-way and the north end of the Potomac Greens
neighborhood in the Metrorail Reservation easement designated during earlier planning efforts for the Potomac
Yard area. The station would be at-grade with a side platform layout. Additional station facilities would include two
pedestrian bridges from the station over the CSXT right-of-way to the planned development in Potomac Yard. The
bridge at the northern end of the station would provide 24-hour pedestrian/bicycle access between Potomac Yard
and the Potomac Greens neighborhood.

Build Alternative A would require minimal track realignment within the station area and would include construction
of a double crossover located approximately 900 feet south of the station.

Build Alternative B

Build Alternative B would be located between the George Washington Memorial Parkway (GWMP) and the CSXT
right-of-way, north of the Potomac Greens neighborhood and east of the south end of the existing Potomac Yard
Shopping Center in North Potomac Yard. The station would be located within the Greens Scenic Area easement
administered by NPS. The station would be at-grade. Additional station facilities would include two pedestrian
bridges from the station over the CSXT right-of-way to the planned development in Potomac Yard. The bridge at
the southern end of the station would provide 24-hour pedestrian/bicycle access between Potomac Yard and the
Potomac Greens neighborhood.

Build Alternative B would require the realignment of approximately 650 feet of existing track, as well as the
installation of approximately 1,450 feet of new track. Special track work — a double crossover — would be required
approximately 100 feet north of the station.

The new track and station would be built on retained fill, and a new retaining wall would be constructed on the
east side of the track and station to support the structures.

*us. Geological Survey and National Park Service, Geologic Glossary, “Topography”, Accessed at
http://www.nature.nps.gov/geology/usgsnps/misc/glossaryAtoC.html#T

U.S. Geological Survey and National Park Service, Geologic Glossary, “Relief”, Accessed at
http://www.nature.nps.gov/geology/usgsnps/misc/glossaryAtoC.html#R
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Build Alternative D

Build Alternative D would be located west of the CSXT right-of-way near the existing Potomac Yard Shopping
Center. The station would be aerial with a center platform layout. One pedestrian bridge over the CSXT right-of-
way would be constructed, connecting the neighborhoods of Potomac Greens and Old Town Greens to Potomac
Avenue at East Glebe Road. The pedestrian bridge would be parallel to the adjacent new Metrorail bridge over
the CSXT railroad, which is required to accommodate Build Alternative D and is described below.

Build Alternative D would require the realignment of approximately 550 feet of existing track, as well as the
installation of approximately 5,800 feet of new track. The majority of new track would be elevated. Build
Alternative D would also include construction of two Metrorail aerial bridges crossing the CSXT right-of-way to the
north and south of the station, and a new, single span, aerial structure over Four Mile Run. Construction of a
double crossover would be required in a location approximately 100 feet north of the station. Following completion
of construction, the old Metrorail tracks will be removed from service.

Additional structural improvements would include the removal and replacement of the existing retaining wall near
the Potomac Greens neighborhood and the removal of an additional retaining wall west of the existing Metrorail
tracks, north of the portal at the southern end of the neighborhood.
Table 1-1: Build Alternatives

Facilities for Station Additional Structures

Alternative Type and Layout  Track Work

Access Required
. . Two pedestrian bridges over
Build At-grade, side . wop ) st lages ov
. Minimal track work | CSXT right-of-way; access to | None
Alternative A platform .
Potomac Greens via walkway
. . Two pedestrian bridges over -
Build At-grade, side Moderate track P . ) 9 Structures (retaining wall) to
. CSXT right-of-way; access to .
Alternative B platform work . support new track and station
Potomac Greens via walkway
Two aerial structures over
CSXT right-of-way, one
Metrorail bridge over Four
Mile Run, aerial track and
. . supports, and retaining wall
One pedestrian bridge over pp 9
. . . . replacement on the east and
Build Aerial, center . CSXT right-of-way to provide .
. Major track work west sides of the tracks north
Alternative D platform access between Potomac e )
of the existing Metrorail
Yard and Potomac Greens
portal. New structures would
pass over the existing
Metrorail tracks, which would
be removed following
construction.

Note: Track work for Build Alternatives B and D assumes existing Blue and Yellow Line Metrorail track would be removed where track is
realigned
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1.2 Applicable Regulations and Guidance
1.2.1 Federal

The analysis of soil, geological, groundwater, and topographic conditions is being prepared in accordance with
NEPA. In addition to NEPA, the federal Farmland Protection Policy (7 USC 73) is applicable to federal actions
where federally designated Prime Farmland or Farmlands of Statewide Importance soil types are present. The
NRCS does not identify any Prime Farmland or Farmlands of Statewide Importance soil types in the study area;
therefore, no further analysis of prime farmland soils was conducted for the project.

The Safe Drinking Water Act of 1974 protects public health by regulating the nation’s public drinking water supply.
The act was amended in 1986 and 1996, and it authorized the Sole Source Aquifer Protection Program. Through
the program, the Environmental Protection Agency (EPA) has the authority to review federally assisted projects
that have the potential to contaminate sole source aquifers, so that those resources are protected. An aquifer is
designated as “Sole Source” if itis in an in area with few or no alternative sources of potable water.

No EPA designated Sole Source Aquifers (SSAs) exist in the study area which could be used by residents for
drinking water. EPA identifies the closest SSAs as the Poolesville Aquifer in Montgomery County, Maryland,
approximately 45 miles northwest of the study area.

1.2.2 State and Local

The Virginia Department of Conservation and Recreation (VDCR) implements the Erosion and Sediment Control
(ESC) Program under the Virginia Erosion and Sediment Control Law, Regulations, and Certification Regulations
(2011) (VESCL&R). The Erosion and Sediment Control Program's goal is to control soil erosion, sedimentation,
and non-agricultural runoff from regulated "land-disturbing activities" to prevent degradation of property and
natural resources. VDCR’s Virginia Erosion and Sediment Control Handbook provides guidance for all state
erosion and sediment control programs for land-disturbing activities to support compliance with the state
regulations.

The City of Alexandria’s related laws and regulations include the Soil Erosion and Sediment Control Ordinance
(Section 5-4-1 of the City Code) and the City of Alexandria Zoning Ordinance, Article XI, Development Approvals
and Procedures, and Article XllIl, Environmental Management. Arlington County’s related laws and regulations
include Chapter 57, Erosion and Sediment Control, of the Arlington County Code and other related chapters.

1.3 Methodology

Soil, geologic, topographic, and groundwater conditions were analyzed using the following information and data
sources:

e U.S. Department of Agriculture (USDA), Natural Resources Conservation Service (NRCS), Web Soil Survey
(provided in Appendix B);
¢ Northern Virginia Regional Commission, Draft Northern Virginia Regional Water Supply Plan, December 2011;

e U.S. Geological Survey, Johnston, P.M., Geology and Ground Water Resources of Washington, D.C., and
Vicinity, 1964;

e U.S. Geological Survey, Meng, Andrew A., John F. Harsh, Hydrogeologic Framework of the Virginia Coastal
Plain: Regional Aquifer Systems Analysis, Professional Paper 1404-C, 1988;

e City of Alexandria, 2-foot contour topographic data, City of Alexandria Geodatabase, Topo_Contour_l.gdb,
2012;

¢ Arlington County, 2-Foot contour topographic data, Arlington County Geodatabase, Contour2ft_arc.gdb, April
2011;

e Environmental Technology of North America, Inc., Extent of Contamination Study, Potomac Yard, Alexandria,
Virginia, May 24, 1995;

e Engineering Consulting Services, Ltd., Report of Subsurface Exploration and Geotechnical Engineering
Analysis, Potomac Greens Townhomes, Alexandria, Virginia, August 7, 2002; and

e ESC, LLC, Mid-Atlantic, Site Characterization Report, Potomac Yards Landbay D, Alexandria, Virginia (ESC
Project No. 9676-X), February 15, 2011.
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An NRCS Custom Soils Report was created for the study area that characterized general soil conditions. The
reports are developed through the NRCS Web Soil Survey website7 based on the user’s defined study area.

Following the review of NRCS soil data, previous environmental investigations of the study area were used to
further characterize subsurface soil conditions. The 1995 Extent of Contamination Study and the 2002 Subsurface
Exploration and Geotechnical Engineering Analysis Potomac Green Townhomes provided further detail on soil
composition, geology, and groundwater conditions in the study area. Underlying geological and groundwater
(hydrogeological) conditions have not changed substantially since 1995, therefore, these previous analyses are
useful in characterizing existing and opening year conditions.

2.0 OPENING YEAR CONDITIONS

In general, the study area is a highly developed and urbanized area with a mix of commercial and residential land
uses. Most of the study area has been disturbed over the years due to development and historic industrial land
uses. The former rail yard substantially influenced soil and groundwater conditions in the study area during its
operation from 1906 through 1990. Disturbed areas include filled areas within tidal marshes and wetlands.

2.1 Soils
2.1.1 Natural Resource Conservation Survey
The NRCS identifies three soil types in the study area:

e Urban land;
¢ Urban land-Udorthents complex, two to 15 percent slopes; and
e  Grist Mill sandy loam, zero to 25 percent slopes.

Figure 2-1 shows the distribution of NRCS soil types in the study area. Approximately 70 percent of the study
area surface is classified as Urban land or Urban land-Udorthents complex. NRCS classifies Urban land and
Urban land-Udorthents complex as “miscellaneous areas.” The NRCS provides limited or no data for these
miscellaneous areas. Both Urban land and Urban land-Udorthents complex can thus be considered generic
classifications for man-made or developed areas rather than distinct soil types with specific chemical and
geological properties. The NRCS Custom Soil Resource Report for the study area is provided in Appendix B.
NRCS compiles soil information separately for the City of Alexandria and Arlington County.

Urban Land

Urban land soil areas comprise land mostly covered by streets, parking lots, buildings, and other structures of
urban areas. The slopes range from zero to seven percent, and the surface water runoff class is very high.
Surface areas within Urban land soil classifications are covered by buildings, asphalt, concrete, or other
impervious materials.

Urban Land-Udorthents Complex, two to 15 percent slopes

Urban land-Udorthents soils are formed when the original soils were disturbed by land-leveling, excavating, or
filling. They consist of loamy and clayey soil material and varying amounts of rock fragments. Areas range from
slightly compacted to severely compacted. Unvegetated areas are susceptible to severe erosion. Generally,
Udorthents are found by highways, rail yards, railroad tracks, quarries, mines, large buildings, and other areas
that have been excavated or filled.

Grist Mill Sandy Loam

Grist Mill Sandy Loam soil consists of sandy, silty, and clayey sediments of the Coastal Plain that have been
mixed, graded, and compacted during development and construction. Characteristics of the soil can be variable
depending on what materials were mixed in during construction. Generally, the soil has been compacted, and the
soil is well drained.

" Natural Resource Conservation Service, Web Soil Survey, http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm accessed on June 15
2012.
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Figure 2-1: Soils
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2.1.2  Specific Soil Materials and Characteristics

Additional study area specific soil information was developed for the Extent of Site Contamination (ESC) Study
completed in accordance with CERCLA for Potomac Yard in 1995. The ESC analyses included an extensive
investigation of soil, sediment, groundwater, and surface water conditions. The ESC summarized the subsurface
conditions and analytical results for more than 600 samples collected throughout the former Potomac Yard. The
ESC analyzed soil, groundwater and geological conditions for the entire study area, including Arlington County.

In addition to the ESC, The 2002 Geotechnical Investigation of Potomac Green analyzed soil conditions in the
southeastern portion of the study area. The 2002 investigation identified fly ash, a by-product of coal burning,
within the soils. The fly ash was reportedly derived from a former power plant located adjacent to the site.

The ESC found that study area soils contain ballast material in the first stratigraphic sequence (top layer) of sail.
Most of the former surface area of the rail yard was covered with a layer of stone or gravel ballast. Ballast is used
in a railroad bed to support the ties, hold the track in line, and facilitate drainage. During redevelopment of
Potomac Yard over the past two decades, much of the ballast material has been removed from areas no longer
occupied by track. Two types of ballast material have been identified in the near-surface material at Potomac
Yard: gravel ballast and cinder ballast.

Cinder ballast was found beneath the gravel ballast that covered most of the former rail yard. Cinder ballast
consists of ash from coal-powered steam locomotives used prior to the advent of diesel and electric locomotives
in the 1950s. Cinder ballast was found at an average depth of three feet, with an average thickness of three feet.
Grain size analysis shows the majority of the cinder ballast to be greater than 0.05 millimeters (mm) in diameter,
which is comparable to coarse sand in grain size.

The ESC identified the Shirley Formation (Quaternary Sediment) located below the ballast and ash material in the
second stratigraphic sequence three feet below ground surface. The Quaternary sediments of the Shirley
Formation extend to a depth of approximately 40 feet (-10 feet mean seal level (msl)) within the study area. The
sediments consist primarily of silty and clayey sand with soft to stiff, lean clay and occasional deposits of clayey
gravel and poorly graded sand. The subsurface sediments near the Potomac Greens Area neighborhood contain
more clay and silt. Appendix C includes the cross-sections developed for the EC Study that show the distribution
of fill material and sediments in the subsurface at Potomac Yard.

2.1.3  Suitability for Construction

Table 2-1 summarizes soil properties relevant to construction purposes for the three NRCS soil classifications
using the NRCS report data and other recent study area soils analyses.

Table 2-1: Soil Properties

Soil Name Depth to Bedrock ~Depth to Water Percent of
Table (Feet . .

. (Feet below below ground Soil Shrink-Swell Total Study
(NRgimeag)Un't ground surface) 2 SUrFACE)’ Slope (%) Drainage Potential Area
erst a'\rfq'"(zg)”dy 300 10 to 25 0to25 Well Drained Low 31.1
Urban land (95) 300 10 to 25 Oto7 Unknown Unknown 47.4
Uéjorrt')[ﬁZr:tasn?l-Z) 300 10 to 25 2to 15 Unknown Unknown 21.5

Sources:

Natural Resource Conservation Survey, Custom Soil Resource Report for Alexandria City, Virginia, and Arlington County, Virginia; June 2012,
Accessed at: http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm

Environmental Technology of North America, Inc. for RF&P Railroad Company, Extent of Contamination Study, Potomac Yard, Alexandria,
Virginia, Volume 1, (ETI Job No. 1116-002-03), pg. 2-19, July 1995, Accessed at: http://loggerhead.epa.gov/arweb/public/pdf/157210.pdf
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Structural stability is affected by the following soil characteristics:

e Depth to Bedrock - This site characteristic is an important factor in determining the types of techniques that may
be needed to permanently stabilize structures, which affects construction costs.

e Depth to Water Table - Evaluated during construction design for many reasons, including the design of potential
dewatering and groundwater control methods, evaluation of hydrostatic pressures on structures, and potential
freeze and thaw effects on utilities and structures.

e Slope - Consideration of the slope of the land is important to reduce construction costs, minimize risks from
natural hazards such as flooding and landslides, and to minimize impacts of proposed development on natural
resources such as soils, vegetation, and water systems

e Soil Drainage Characteristics - Important for many types of land management, including building construction. If
soil drainage is not properly managed, excessive water absorption by the ground can cause erosion, water
pooling, and flooding. Consequently, this soil upheaval can cause a construction site to become unstable.

e  Shrink-Swell Potential - Determines soil volume changes under varying moisture conditions. Clay groups with a
high shrink-swell capacity can lead to ground heave and damage to building foundations.

Within the study area, the following observations can be made about soil constructability properties:

o Depth to bedrock is approximately 300 feet below ground surface (bgs) within the study area based on the ECS
findings. This attribute affects the types of structural supports that can be used for the project construction.

e A shallow perched groundwater could be encountered at 2 to 3 feet bgs. The water table aquifer is encountered
at approximately 10 to 25 feet bgs. The shallow water table may also fluctuate in portions of the site due to tidal
influences.

o Due to the substantial fill material thickness, shallow water saturation encountered at the site, soil drainage
characteristics for a majority of the study area is unknown.

e The shrink-swell potential of clay groups in Urban land and Urban land-Udorthents soils is presently unknown.

2.2 Geological Conditions

The ESC was used as a primary reference to characterize both regional and study area geology. The ESC used
two analyses completed by the USGS in 1964 and 1988 to describe study area geology. This section summarizes
findings presented in Volume | of the ESC.

2.2.1 Regional Geology

The study area is located near the western edge of the Coastal Plain physiographic province. The Fall Line,
located less than five miles west of the study area, marks the boundary between the Coastal Plain and the
Piedmont physiographic provinces. Figure 2-2 illustrates the general boundary of the Coastal Plain in the Mid-
Atlantic States. The Coastal Plain is an eastward-thickening wedge of sedimentary deposits overlying igneous
and metamorphic bedrock. The bedrock dips eastward from the Piedmont at approximately 125 feet per mile. The
Coastal Plain sediments consist of clays, silts, sands, and gravels deposited in river and marine environments
that were probably derived from erosion in the Piedmont.

Depositional environments of the sediments varied during the formation of the Coastal Plain. Repeated marine
transgressions and regressions occurred, interrupted by periods of erosion. Deposits found in such a dynamic
environment are characterized by a variety of sediment types that often form inter-fingering units. This lateral and
vertical variation in sediment types occurs on both regional and local scales. It is common to encounter
discontinuous, localized units of one sediment type within a formation consisting of another sediment type (ESC,
1995).

The oldest sedimentary deposits of the Coastal Plain in the vicinity of the study area are the Potomac Group of
Cretaceous age. The Potomac Group is subdivided into three formations. In ascending order, these are the
Patuxent Formation (Patuxent), the Arundel Clay Formation (Arundel), and the Patapsco Formation (Patapsco).
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Figure 2-2: Regional Geology
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Source: U.S. Geological Survey, Meng, Andrew A., John F. Harsh, Hydrogeologic Framework of the Virginia Coastal
Plain: Regional Aquifer Systems Analysis, Professional Paper 1404-C, 1988.

Overlying the Potomac Group are river terrace and alluvial deposits of Quaternary age identified as the Shirley
Formation and fill material.

Overlying the Patuxent is the Arundel. The clay beds of the Arundel form a confining unit over the Patuxent. The
Patapsco was deposited on top of the Arundel and contains, in ascending order, the middle Potomac aquifer,

middle Potomac confining unit, and the upper Potomac aquifer.

The middle Potomac aquifer consists of lenses of medium sands, silts, and clays of varying thicknesses. The clay
lenses are typically thick and inter-bedded with fine to medium sand. The sands contain mica, plagioclase, and
abundant heavy minerals. The middle Potomac confining unit is a clay unit with generally massive thick-bedded
plastic clays. The unit is commonly identified as a thick sequence of brightly colored, variegated, plastic clays.
The individual clay lenses act as a single regional confining unit. The upper Potomac aquifer, still within the
Patapsco, is composed of white, micaceous, very fine to medium quartz sands. Inter-bedded with these sands are

clays that are dark, silty, highly micaceous, and carbonaceous.
The youngest geological unit in the area is the Quaternary sedimentary unit, known as the Shirley Formation. The

shallow unconfined water table aquifer and perched groundwater occurs in this unit, which consists of a series of
deposits resulting from marine transgressions. These deposits are typical fining-upward sequences, ranging from

very coarse, gravelly lag through sands to fine silts and clays.
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2.2.2  Study Area Geology

The geology of the study area was delineated from ground surface to the bedrock during previous environmental
and geotechnical investigations. The stratigraphic sequence (sedimentary layers) of the study area consists of six
units. In descending order, these units include: ballast-cinder material, fill material, Shirley Formation (described
in the soils section), Patapsco Formation, Arundel Clay Formation, and Patuxent Formation. These sequences
are depicted in Figure 2-3 and Appendix C. Geological conditions described in this section begin at a depth of 80
feet bgs.

Patapsco Formation

The Patapsco sediments underlie the fill material and Shirley Formation at Potomac Yard. The Patapsco is the
uppermost unit of the Cretaceous-age sediments. As shown in Plate 2-5 of Appendix C. The Patapsco is
approximately 120 feet thick at the site. The upper 9 to 50 feet of the Patapsco consists primarily of dense clay
and clayey silt with occasional sand and gravel. This upper clay unit of the Patapsco is considered to be the
Middle Potomac confining unit. The middle Potomac aquifer consists of poorly graded sand and gravel occurs
below the upper clayey unit. The lower portion of the Patapsco consists primarily of dense silty clay and clayey
silt.

Arundel Clay Formation

The Arundel Clay is approximately 30 feet thick at the site (see Plate 2-5 in Appendix C). The Arundel is a dense,
low-permeability clay and silt unit also known as the lower Potomac confining unit.

Patuxent Formation

The Patuxent lies un-conformably on the igneous and metamorphic bedrock located at approximately 300 feet
bgs. This unit was encountered only in the former on-site and off-site deep supply wells. In the former on-site
supply well, the Patuxent is approximately 80 feet thick (see Plate 2-5 in Appendix C). The Patuxent is comprised
of permeable sand inter-bedded with low permeability silt and clay.

2.2.3 Seismic Activity

Based on a review of 2008 USGS National Seismic Hazard Maps8, the study area is located in an area of the
United States with a low probability of seismic activity (earthquakes). USGS analyzes the probability of seismic
activity across the United States for the purposes of developing building codes, insurance rate structures, risk
assessments, and other public policy. The eastern United States is an area that USGS identifies as a “Stable
Continental Region” (SCR) because of its location in the center of a tectonic plate.

The Virginia Department of Mines, Minerals and Energy reports that historic seismic activity within Virginia has
been concentrated in the central Piedmont area along the James River and in southwestern Virginia along the
New River Valley. Most of the earthquakes have ranged in magnitude from 1.5 to 4.5 on the Richter scale, with
largest measured earthquake registering 5.9 on the Richter scale. On August 23, 2011, a 5.8 magnitude
earthquake occurred in Virginia with an epicenter five miles south/southwest of Mineral, Virginia, in Louisa
County.

The International Building Code (IBC), used by the Commonwealth of Virginia, specifies a seismic performance
category for structures based on their occupancy and the seismic activity of the region in which they are located.
Within the project study area, transit guideway structures would be designed to the IBC’s seismic performance
category of “A” (lowest), and transit station structures would be designed to the seismic performance category “B”
(second lowest).

du.s. Geological Survey, Documentation for the 2008 Update of the United States National Seismic Hazard Maps, 2008, pg. 41, Accessed at:
http://pubs.usgs.gov/of/2008/1128/pdf/OF08-1128_v1.1.pdf
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Figure 2-3: Stratigraphic Sequences
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2.3 Groundwater
2.3.1 Regional Hydrogeology

The ESC was the primary source for characterizing regional groundwater conditions (hydrogeology). The ESC
used two analyses completed by the USGS in 1964 and 1988 to describe study area hydrogeology. This section
summarizes findings presented in Volume | of the ESC.

Groundwater in the Coastal Plain occurs under confined (artesian) and unconfined (water table) conditions.
Groundwater in the recent Quaternary-aged units occurs near the ground surface, primarily under water table
conditions. The shallow groundwater is, however, locally semi-confined or perched. The middle (Patapsco) and
lower (Patuxent) aquifers are under confined to semi-confined conditions. The Arundel Formation is the lower
Potomac Aquifer confining unit. The middle Potomac confining unit is composed of silts and clays within the
Patapsco. Each of these hydrogeological units is discussed in the following paragraphs.

The lower Potomac Aquifer (Patuxent Formation) is the deepest confined aquifer in the regional geological
framework. This unit was deposited directly on the bedrock surface. The Patuxent Formation is described as
medium to coarse, light-colored quartz sands containing lenses and beds of inter-fingered clays. This unit also
contains varying amounts and sizes of gravels.

The lower and middle Potomac aquifers were once important sources of fresh water for public and commercial
use in the region. Well yields from the Potomac aquifers ranged from 10 to 800 gallons per minute (gpm). Public
water supplies are now almost exclusively obtained from surface water sources. Groundwater is used for public
water supply during emergency situations. These emergency public water supply wells are located 3,500 feet
southwest of the site and are drilled into the lower Potomac aquifer.

2.3.2 Study Area Hydrogeology

The ESC was the primary source for characterizing study area groundwater conditions (hydrogeology). The ESC
used two analyses completed by the USGS in 1964 and 1988 to describe study area hydrogeology. This section
summarizes findings presented in Volume | of the ESC.

Groundwater in the lower confined aquifers and shallow unconfined water table in the vicinity of the study area
flows eastward from recharge areas toward discharge areas. Recharge to the confined aquifers occurs where the
subsurface units crop out along the Fall Line. Discharge from the confined aquifers occurs at the Potomac River,
where the river channel breaches the confining units. Recharge to the water table unit occurs primarily from the
infiltration of precipitation and localized interaction with bodies of surface water. A small portion of the recharge to
the water table unit may be through upward leakage from the underlying confined units. The discharge of
groundwater from the water table unit occurs at the Potomac River and other surface water bodies.

The ESC found that shallow groundwater occurs at Potomac Yard under an unconfined water table and perched
water table® conditions. The unconfined water table occurs at depths ranging from approximately 10 to 25 feet
bgs. The perched water table is localized and may be seasonal in nature. The perched groundwater was
encountered as shallow as 2 to 3 feet bgs (ESC, 1995). The groundwater elevations in monitoring wells during
previous environmental site investigations ranged from about 5 to 33 feet msl. The ESC also identified
groundwater contaminants from the historic rail yard activities. Groundwater contaminants are analyzed in more
detalil in the project’'s Hazardous and Contaminated Materials Technical Memorandum.

Regional geology and previous site-specific subsurface investigations show a dense confining clay layer that
impedes the movement of the water table and perched groundwater through the confining unit to the underlying
confined aquifers. The direction of flow and discharge of groundwater from the perched and water table aquifer
occurs eastward to the Potomac River and the Atlantic Ocean.

2.3.3 Potable Water

The City of Alexandria reports that a small number of operational wells exist within the City for industrial use;
however, existing development in the study area is connected to the municipal water system10.

° Perched groundwater is defined as “Unconfined groundwater separated from an underlying body of ground water by an unsaturated zone. Its
water table is a perched water table. Perched ground water is held up by a perching bed whose permeability is so low that water percolating
downward through it is not able to bring water in the underlying unsaturated zone above atmospheric pressure.” U.S. Geological Survey,
Glossary of Hydrologic Terms, accessed at: http:/or.water.usgs.gov/projs_dir/willgw/glossary.html#P.

10 City of Alexandria, Virginia, City of Alexandria Master Plan Water Quality Management Supplement, January 13, 2001.
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Neither Arlington County nor the City of Alexandria owns or operates community water systems using
groundwater. Virginia American Water Company (VAWC) currently provides potable water to City residents and
businesses. VAWC purchases drinking water from Fairfax Water, which uses an interconnected reservoir and
river system. Fairfax Water obtains drinking water from Occoquan Reservoir and the Potomac River outside of the
study area. The Arlington County Department of Environmental Services Water System Operation currently
provides drinking water to Arlington County residents and businesses. The County obtains potable water from the
Dalecarlia Water Treatment Plant on the Potomac River in Washington, D.C.

2.4 Topography

Study area topography is flat to gently sloping with elevations ranging from 0 to 62 feet. Figure 2-4 illustrates the
existing topography of the study area using two-foot contour GIS data provided by the City of Alexandria and
Arlington County. Areas where the elevation drops below three feet include: Four Mile Run, a tributary to Four
Mile Run in the northern portion of the study area, and drainage areas within the median of the George
Washington Memorial Parkway that serve a ponding function during periods of heavy rain. The topography and
course of Four Mile Run changed substantially in the 1970s when the U.S. Army Corps of Engineers constructed
a variety of flood control measures and channelized the stream.

3.0 POTENTIAL EFFECTS

Examples of potential impacts to soils, geological and groundwater resources, and topographic conditions include
the following:

e Conversion of soils from productive uses (such as farming) to transportation-related uses;

e Adverse impacts to groundwater sources that may be used as sources of potable water, or other project actions
which would degrade groundwater quality;

e Geological conditions that affect the stability of project facilities or adjacent structures; and
e Permanent changes in topography which increase erosion potential.

3.1 No Build Alternative

The No Build Alternative would have no project-related effects to soil, geological, groundwater, or topographic
conditions.

3.2 Build Alternative A
Build Alternative A is not expected to permanently impact soil, geological, groundwater, or topographic conditions.

The station and track alignment for Build Alternative A would be constructed on soils that NRCS classifies as Grist
Mill Sandy Loam, located east of the existing Metrorail alignment. The pedestrian bridges would be constructed
west of the existing Metrorail alignment on areas that NRCS classifies as Urban Land “miscellaneous areas.” The
station platforms would be located in an area of waste ash dumping based on the prior environmental
investigations. No permanent impact to soil is anticipated for Build Alternative A, as none of the study area is used
for agricultural or forest land production.

No substantial below-grade structures are proposed for Build Alternative A, and underlying geological conditions
would not change or be affected by the project if this alternative is constructed. Build Alternative A would not
change existing topography of the study area. Major fill or excavation is not required for the construction of this
alternative, as the Metrorail tracks would follow their existing alignment and the platforms would be built at-grade.
Based on the soils and geological conditions identified in this analysis, the station structure may need to be built
on drilled shafts or driven piles.
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Figure 2-4: Topography
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3.3 Build Alternative B
Build Alternative B is not expected to permanently impact soil, geological, groundwater or topographic conditions.

To accommodate the new alignment and station, approximately 1,400-linear feet of fill is required. The vertical
depth of fill required to accommodate the 600-foot station platform ranges from 8 to 16 feet, due to existing
topographical elevation and a gradual change in slope of the realigned track. The vertical depth of fill required to
accommodate the 800-linear feet of fill of realigned track ranges from 1 to 15 feet. This fill would come from off-
site resources and would include soils that are conducive to track functions. The fill material would be obtained
from outside the study area. Study area soils cannot be used for fill for this project because of contamination
resulting from historic rail yard activity.

The station and track would primarily be constructed on soils that NRCS classifies as Grist Mill Sandy Loam east
of the existing Metrorail alignment. The pedestrian bridges would be constructed on Urban Land which NRCS
classifies as “miscellaneous areas.” The station platforms would be located in an area of waste ash dumping
based on the prior environmental investigations. No permanent impact to soil is anticipated for Build Alternative B,
as none of the study area soils is used for agricultural or forest land production.

No substantial below-grade structures are proposed for Build Alternative B, and underlying geological conditions
would not change or be affected by the project if this alternative is constructed. The construction of Build
Alternative B would result in minor changes to the topography resulting from station platforms and sections of
track which would be constructed on retained and graded fill. Based on the soils and geological conditions
identified in this analysis, the station structure may need to be built on drilled shafts or driven piles.

3.4 Build Alternative D

Build Alternative D is not expected to have significant permanent impacts to soil, geological, groundwater or
topographic conditions in the study area.

The station and track would primarily be constructed on soils that NRCS classifies as Urban Land west of the
existing Metrorail and CSXT tracks. The new track structures at the southern end of Build Alternative D would be
located in area where cinder ballast was used as fill (Landbay D of Potomac Yard). East of the existing Metrorail
alignment (in proximity to Four Mile Run), Build Alternative D would be constructed on Grist Mill Sandy Loam soil.
No permanent impacts to soils or miscellaneous areas are anticipated for Build Alternative D, as none of the study
area is used for agricultural or forest land production. Piers or bents would be constructed for Build Alternative D,
which is planned as an aerial station with elevated track and platforms.

No substantial below-grade structures are proposed for Build Alternative D, and underlying geological conditions
would not change or be affected by the project if this alternative is constructed.

The approaches to the aerial structures over the CSXT tracks and Four Mile Run would require some limited
areas of retained fill and would have minor topographical impacts. Major excavation is not required for Build
Alternative D which would mostly be built upon aerial structures. Based on the soils and geological conditions
identified in this analysis, the station and pier structures required for Build Alternative D may need to be built on
drilled shafts or driven piles.

40 MITIGATION MEASURES

4.1 No Build Alternative

As no project elements are proposed under the No Build Alternative, no mitigation is proposed.

4.2 Build Alternatives

As no permanent impacts to soil, geological, groundwater, or topographic conditions are expected under the Build
Alternatives, no mitigation is proposed.
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Preface

Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://soils.usda.gov/sqi/) and certain
conservation and engineering applications. For more detailed information, contact
your local USDA Service Center (http://offices.sc.egov.usda.gov/locator/app?
agency=nrcs) or your NRCS State Soil Scientist (http://soils.usda.gov/contact/
state_offices/).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Soil Data Mart Web site or the NRCS Web Soil Survey. The Soil
Data Mart is the data storage site for the official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means


http://soils.usda.gov/sqi/
http://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://soils.usda.gov/contact/state_offices/
http://soils.usda.gov/contact/state_offices/

for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272

(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Soil Map
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MAP LEGEND

Area of Interest (AOI)

Soils

Area of Interest (AOI)

Soil Map Units

Special Point Features
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Blowout

Borrow Pit

Clay Spot

Closed Depression
Gravel Pit
Gravelly Spot
Landfill

Lava Flow

Marsh or swamp
Mine or Quarry
Miscellaneous Water
Perennial Water
Rock Outcrop
Saline Spot

Sandy Spot
Severely Eroded Spot
Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

o Very Stony Spot
¥ Wet Spot
A Other

Special Line Features
P Gully

e Short Steep Slope
-«  Other
Political Features
o Cities
Water Features

Streams and Canals

Transportation

Jrarre Rails

g Interstate Highways
US Routes
Major Roads

e Local Roads

MAP INFORMATION
Map Scale: 1:17,500 if printed on A size (8.5" x 11") sheet.

The soil surveys that comprise your AOl were mapped at scales
ranging from 1:12,000 to 1:24,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 18N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Alexandria City, Virginia
Survey Area Data:  Version 5, Dec 14, 2009

Soil Survey Area:  Arlington County, Virginia
Survey Area Data:  Version 12, Aug 9, 2010

Your area of interest (AOIl) includes more than one soil survey area.
These survey areas may have been mapped at different scales, with
a different land use in mind, at different times, or at different levels
of detail. This may result in map unit symbols, soil properties, and
interpretations that do not completely agree across soil survey area
boundaries.

Date(s) aerial images were photographed:  6/25/2003; 6/21/2005

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Map Unit Legend

Alexandria City, Virginia (VA510)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
40 Grist Mill sandy loam, 0 to 25 percent slopes 114.1 30.3%
95 Urban land 174.3 46.2%
W Water 9.2 2.4%
Subtotals for Soil Survey Area 297.6 78.9%
Totals for Area of Interest 3771 100.0%

Arlington County, Virginia (VA013)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

12 Urban land-Udorthents complex, 2 to 15 79.1 21.0%
percent slopes

w Water 0.4 0.1%
Subtotals for Soil Survey Area 79.5 21.1%
Totals for Area of Interest 3771 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
maijor kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
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some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.

11
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Alexandria City, Virginia

40—Grist Mill sandy loam, 0 to 25 percent slopes

Map Unit Setting
Mean annual precipitation: 37 to 49 inches
Mean annual air temperature: 45 to 67 degrees F
Frost-free period: 185 to 212 days

Map Unit Composition
Grist mill and similar soils: 100 percent

Description of Grist Mill

Setting
Landform: Marine terraces
Landform position (two-dimensional): Summit, backslope, shoulder
Landform position (three-dimensional): Tread
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Earthy fill of fluviomarine deposits

Properties and qualities
Slope: 0 to 25 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 24 to 79 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.8 inches)

Interpretive groups
Land capability (nonirrigated): 2e

Typical profile
0 to 6 inches: Sandy loam
6 to 60 inches: Sandy clay loam

95—Urban land

Map Unit Setting
Mean annual precipitation: 28 to 58 inches
Mean annual air temperature: 87 to 89 degrees F
Frost-free period: 175 to 200 days

Map Unit Composition
Urban land: 95 percent

12
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Description of Urban Land

Interpretive groups
Land capability (nonirrigated): 8s

W—Water

Map Unit Composition
Water: 100 percent

13
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Arlington County, Virginia

12—Urban land-Udorthents complex, 2 to 15 percent slopes

Map Unit Setting
Mean annual precipitation: 36 to 46 inches
Mean annual air temperature: 54 to 57 degrees F
Frost-free period: 140 to 200 days

Map Unit Composition
Urban land: 85 percent
Udorthents and similar soils: 15 percent

Description of Urban Land

Interpretive groups
Land capability (nonirrigated): 8s

Description of Udorthents

Properties and qualities
Slope: 2 to 15 percent
Depth to restrictive feature: More than 80 inches
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None

Interpretive groups
Land capability (nonirrigated): 6s

W—Water

Map Unit Setting
Mean annual precipitation: 36 to 46 inches
Mean annual air temperature: 54 to 57 degrees F
Frost-free period: 140 to 200 days

Map Unit Composition
Water: 100 percent

14



Soil Information for Urban Uses

Soil Reports

The Soil Reports section includes various formatted tabular and narrative reports
(tables) containing data for each selected soil map unit and each component of each
unit. No aggregation of data has occurred as is done in reports in the Soil Properties
and Qualities and Suitabilities and Limitations sections.

The reports contain soil interpretive information as well as basic soil properties and
qualities. A description of each report (table) is included.

Building Site Development

This folder contains a collection of tabular reports that present soil interpretations
related to building site development. The reports (tables) include all selected map units
and components for each map unit, limiting features and interpretive ratings. Building
site development interpretations are designed to be used as tools for evaluating soil
suitability and identifying soil limitations for various construction purposes. As part of
the interpretation process, the rating applies to each soil in its described condition and
does not consider present land use. Example interpretations can include corrosion of
concrete and steel, shallow excavations, dwellings with and without basements, small
commercial buildings, local roads and streets, and lawns and landscaping.

Roads and Streets, Shallow Excavations, and Lawns and
Landscaping (Potomac Yard Metrorail Station EIS)

Soil properties influence the development of building sites, including the selection of
the site, the design of the structure, construction, performance after construction, and
maintenance. This table shows the degree and kind of soil limitations that affect local
roads and streets, shallow excavations, and lawns and landscaping.

The ratings in the table are both verbal and numerical. Rating class terms indicate the
extent to which the soils are limited by all of the soil features that affect building site
development. Not limited indicates that the soil has features that are very favorable
for the specified use. Good performance and very low maintenance can be expected.
Somewhat limited indicates that the soil has features that are moderately favorable
for the specified use. The limitations can be overcome or minimized by special
planning, design, or installation. Fair performance and moderate maintenance can be
expected. Very limited indicates that the soil has one or more features that are
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unfavorable for the specified use. The limitations generally cannot be overcome
without major soil reclamation, special design, or expensive installation procedures.
Poor performance and high maintenance can be expected.

Numerical ratings in the table indicate the severity of individual limitations. The ratings
are shown as decimal fractions ranging from 0.01 to 1.00. They indicate gradations
between the point at which a soil feature has the greatest negative impact on the use
(1.00) and the point at which the soil feature is not a limitation (0.00).

Local roads and streets have an all-weather surface and carry automobile and light
truck traffic all year. They have a subgrade of cut or fill soil material; a base of gravel,
crushed rock, or soil material stabilized by lime or cement; and a surface of flexible
material (asphalt), rigid material (concrete), or gravel with a binder. The ratings are
based on the soil properties that affect the ease of excavation and grading and the
traffic-supporting capacity. The properties that affect the ease of excavation and
grading are depth to bedrock or a cemented pan, hardness of bedrock or a cemented
pan, depth to a water table, ponding, flooding, the amount of large stones, and slope.
The properties that affect the traffic-supporting capacity are soil strength (as inferred
from the AASHTO group index number), subsidence, linear extensibility (shrink-swell
potential), the potential for frost action, depth to a water table, and ponding.

Shallow excavations are trenches or holes dug to a maximum depth of 5 or 6 feet for
graves, utility lines, open ditches, or other purposes. The ratings are based on the soil
properties that influence the ease of digging and the resistance to sloughing. Depth
to bedrock or a cemented pan, hardness of bedrock or a cemented pan, the amount
of large stones, and dense layers influence the ease of digging, filling, and compacting.
Depth to the seasonal high water table, flooding, and ponding may restrict the period
when excavations can be made. Slope influences the ease of using machinery. Soil
texture, depth to the water table, and linear extensibility (shrink-swell potential)
influence the resistance to sloughing.

Lawns and landscaping require soils on which turf and ornamental trees and shrubs
can be established and maintained. Irrigation is not considered in the ratings. The
ratings are based on the soil properties that affect plant growth and trafficability after
vegetation is established. The properties that affect plant growth are reaction; depth
to a water table; ponding; depth to bedrock or a cemented pan; the available water
capacity in the upper 40 inches; the content of salts, sodium, or calcium carbonate;
and sulfidic materials. The properties that affect trafficability are flooding, depth to a
water table, ponding, slope, stoniness, and the amount of sand, clay, or organic matter
in the surface layer.

Information in this table is intended for land use planning, for evaluating land use
alternatives, and for planning site investigations prior to design and construction. The
information, however, has limitations. For example, estimates and other data generally
apply only to that part of the soil between the surface and a depth of 5 to 7 feet.
Because of the map scale, small areas of different soils may be included within the
mapped areas of a specific sail.

The information is not site specific and does not eliminate the need for onsite
investigation of the soils or for testing and analysis by personnel experienced in the
design and construction of engineering works.

Government ordinances and regulations that restrict certain land uses or impose
specific design criteria were not considered in preparing the information in this table.
Local ordinances and regulations should be considered in planning, in site selection,
and in design.
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Report—Roads and Streets, Shallow Excavations, and Lawns and

Landscaping (Potomac Yard Metrorail Station EIS)

[Onsite investigation may be needed to validate the interpretations in this table and to
confirm the identity of the soil on a given site. The numbers in the value columns range
from 0.01 to 1.00. The larger the value, the greater the potential limitation. The table
shows only the top five limitations for any given soil. The soil may have additional

limitations]

Roads and Streets, Shallow Excavations, and Lawns and Landscaping— Alexandria City, Virginia

Map symbol and soil | Pct. of Local roads and streets Shallow excavations Lawns and landscaping
name map
unit Rating class and Value Rating class and Value Rating class and Value
limiting features limiting features limiting features
40—Grist Mill sandy
loam, 0 to 25 percent
slopes
Grist mill 100 | Very limited Somewhat limited Very limited
Frost action 1.00 | Depth to saturated 0.87 | Too dense 1.00
zone
Shrink-swell 0.01 | Cutbanks cave 0.10
95—Urban land
Urban land 95 | Not rated Not rated Not rated
W—Water
Water 100 | Not rated Not rated Not rated

Roads and Streets, Shallow Excavations, and Lawns and Landscaping— Arlington County, Virginia

Map symbol and soil | Pct. of Local roads and streets Shallow excavations Lawns and landscaping
name map
unit Rating class and Value Rating class and Value Rating class and Value
limiting features limiting features limiting features
12—Urban land-
Udorthents complex,
2 to 15 percent
slopes
Urban land 85 | Not rated Not rated Not rated
Udorthents 15 | Not rated Not rated Not rated
W—Water
Water 100 | Not rated Not rated Not rated

Soil Physical Properties

This folder contains a collection of tabular reports that present soil physical properties.
The reports (tables) include all selected map units and components for each map unit.
Soil physical properties are measured or inferred from direct observations in the field
or laboratory. Examples of soil physical properties include percent clay, organic
matter, saturated hydraulic conductivity, available water capacity, and bulk density.
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Engineering Properties (Potomac Yard Metrorail Station
EIS)

This table gives the engineering classifications and the range of engineering
properties for the layers of each soil in the survey area.

Depth to the upper and lower boundaries of each layer is indicated.

Texture is given in the standard terms used by the U.S. Department of Agriculture.
These terms are defined according to percentages of sand, silt, and clay in the fraction
of the soil that is less than 2 millimeters in diameter. "Loam," for example, is soil that
is 7 to 27 percent clay, 28 to 50 percent silt, and less than 52 percent sand. If the
content of particles coarser than sand is 15 percent or more, an appropriate modifier
is added, for example, "gravelly."

Classification of the soils is determined according to the Unified soil classification
system (ASTM, 2005) and the system adopted by the American Association of State
Highway and Transportation Officials (AASHTO, 2004).

The Unified system classifies soils according to properties that affect their use as
construction material. Soils are classified according to particle-size distribution of the
fraction less than 3 inches in diameter and according to plasticity index, liquid limit,
and organic matter content. Sandy and gravelly soils are identified as GW, GP, GM,
GC, SW, SP, SM, and SC; silty and clayey soils as ML, CL, OL, MH, CH, and OH;
and highly organic soils as PT. Soils exhibiting engineering properties of two groups
can have a dual classification, for example, CL-ML.

The AASHTO system classifies soils according to those properties that affect roadway
construction and maintenance. In this system, the fraction of a mineral soil that is less
than 3 inches in diameter is classified in one of seven groups from A-1 through A-7
on the basis of particle-size distribution, liquid limit, and plasticity index. Soils in group
A-1 are coarse grained and low in content of fines (silt and clay). At the other extreme,
soils in group A-7 are fine grained. Highly organic soils are classified in group A-8 on
the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7 groups are further classified as
A-1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional refinement,
the suitability of a soil as subgrade material can be indicated by a group index number.
Group index numbers range from 0 for the best subgrade material to 20 or higher for
the poorest.

Rock fragments larger than 10 inches in diameter and 3 to 10 inches in diameter are
indicated as a percentage of the total soil on a dry-weight basis. The percentages are
estimates determined mainly by converting volume percentage in the field to weight
percentage.

Percentage (of soil particles) passing designated sieves is the percentage of the sail
fraction less than 3 inches in diameter based on an ovendry weight. The sieves,
numbers 4, 10, 40, and 200 (USA Standard Series), have openings of 4.76, 2.00,
0.420, and 0.074 millimeters, respectively. Estimates are based on laboratory tests of
soils sampled in the survey area and in nearby areas and on estimates made in the
field.

Liquid limit and plasticity index (Atterberg limits) indicate the plasticity characteristics
of a soil. The estimates are based on test data from the survey area or from nearby
areas and on field examination.
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References:
American Association of State Highway and Transportation Officials (AASHTO). 2004.

Standard specifications for transportation materials and methods of sampling and

testing. 24th edition.
American Society for Testing and Materials (ASTM). 2005. Standard classification of

soils for engineering purposes. ASTM Standard D2487-00.
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Absence of an entry indicates that the data were not estimated. The asterisk ™' denotes the representative texture; other possible
textures follow the dash.

Engineering Properties— Alexandria City, Virginia

Map unit symbol and soil| Depth USDA texture Classification Fragments Percentage passing sieve number— Liquid | Plasticity
name limit index
Unified | AASHTO >10 3-10 4 10 40 200
inches inches
In Pct Pct Pct
40—Grist Mill sandy loam,
0 to 25 percent slopes
Grist mill 0-6 *Sandy loam, Gravelly SC, ML, |A-4,A-7-5|0 0 75-100 70-100 42-100 21-90 18-59 3-24
loam, loam, silt loam MH,
CL,
SM,
SC-SM
6-60 *Sandy clay loam, Fine CL,SC- |A-6,A4, |0 0 78-100 70-100 42-100 23-95 16-67 2-43
sandy loam, loam, silt SM, A-1-b,
loam, clay, gravelly SC,CL-| A-7-6
sandy clay loam, sandy ML,
loam SM,
ML, CH

95—Urban land

Urban land

W—Water

Water
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Engineering Properties— Arlington County, Virginia

Map unit symbol and soil| Depth USDA texture Classification Fragments Percentage passing sieve number— Liquid | Plasticity
name limit index
Unified | AASHTO >10 3-10 4 10 40 200
inches inches
In Pct Pct Pct

12—Urban land-
Udorthents complex, 2 to
15 percent slopes

Urban land

Udorthents

W—Water

Water
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Particle Size and Coarse Fragments (Potomac Yard
Metrorail Station EIS)

This table shows estimates of particle size distribution and coarse fragment content
of each soil in the survey area. The estimates are based on field observations and on
test data for these and similar soils.

Depth to the upper and lower boundaries of each layer is indicated.

Particle size is the effective diameter of a soil particle as measured by sedimentation,
sieving, or micrometric methods. Particle sizes are expressed as classes with specific
effective diameter class limits. The broad classes are sand, silt, and clay, ranging from
the larger to the smaller.

Sand as a soil separate consists of mineral soil particles that are 0.05 millimeter to 2
millimeters in diameter. In this table, the estimated sand content of each soil layer is
given as a percentage, by weight, of the soil material that is less than 2 millimeters in
diameter.

Silt as a soil separate consists of mineral soil particles that are 0.002 to 0.05 millimeter
in diameter. In this table, the estimated silt content of each soil layer is given as a
percentage, by weight, of the soil material that is less than 2 millimeters in diameter.

Clay as a soil separate consists of mineral soil particles that are less than 0.002
millimeter in diameter. In this table, the estimated clay content of each soil layer is
given as a percentage, by weight, of the soil material that is less than 2 millimeters in
diameter.

The content of sand, silt, and clay affects the physical behavior of a soil. Particle size
is important for engineering and agronomic interpretations, for determination of soil
hydrologic qualities, and for soil classification.

The amount and kind of clay affect the fertility and physical condition of the soil and
the ability of the soil to adsorb cations and to retain moisture. They influence shrink-
swell potential, saturated hydraulic conductivity (Ksat), plasticity, the ease of soll
dispersion, and other soil properties. The amount and kind of clay in a soil also affect
tilage and earthmoving operations.

Total fragments is the content of fragments of rock and other materials larger than 2
millimeters in diameter on volumetric basis of the whole soil.

Fragments 2-74 mm refers to the content of coarse fragments in the 2 to 74 millimeter
size fraction.

Fragments 75-249 mm refers to the content of coarse fragments in teh 75 to 249
millimeter size fraction.

Fragments 250-599 mm refers to the content of coarse fragments in the 250 to 599
millimeter size fraction.

Fragments >=600 mm refers to the content of coarse fragments in the greater than or
equal to 600 millimeter size fraction.

Reference:
United States Department of Agriculture, Natural Resources Conservation Service.
National soil survey handbook, title 430-VI. (http://soils.usda.gov)
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Particle Size and Coarse Fragments— Alexandria City, Virginia

Map symbol and soil | Horizon Depth Sand Silt Clay Total fragments Fragments 2-74 | Fragments 75-249 Fragments Fragments
name mm mm 250-599 mm >=600 mm
In L-RV-H | L-RV-H | L-RV-H Pct RV Pct RV Pct RV Pct RV Pct RV Pct
Pct Pct
40—Girist Mill sandy
loam, 0 to 25
percent slopes
Grist Mill H1 0-6 15-56- 80 |5-29-80 |7-16-35 2 2 — — —
H2 6-60 5-50- 80 |5-22-80 |5-28-60 13 13 — — —
95—Urban land
Urban Land — — — — — — — — — —
W—Water
Water — — — — — — — — — —
Particle Size and Coarse Fragments— Arlington County, Virginia
Map symbol and soil | Horizon Depth Sand Silt Clay Total fragments Fragments 2-74 | Fragments 75-249 | Fragments Fragments
name mm mm 250-599 mm >=600 mm
In L-RV-H | L-RV-H | L-RV-H Pct RV Pct RV Pct RV Pct RV Pct RV Pct
Pct Pct

12—Urban land-
Udorthents
complex, 2 to 15
percent slopes

Urban land

Udorthents

W—Water

Water
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Physical Soil Properties (Potomac Yard Metrorail Station
EIS)

This table shows estimates of some physical characteristics and features that affect
soil behavior. These estimates are given for the layers of each soil in the survey area.
The estimates are based on field observations and on test data for these and similar
soils.

Depth to the upper and lower boundaries of each layer is indicated.

Particle size is the effective diameter of a soil particle as measured by sedimentation,
sieving, or micrometric methods. Particle sizes are expressed as classes with specific
effective diameter class limits. The broad classes are sand, silt, and clay, ranging from
the larger to the smaller.

Sand as a soil separate consists of mineral soil particles that are 0.05 millimeter to 2
millimeters in diameter. In this table, the estimated sand content of each soil layer is
given as a percentage, by weight, of the soil material that is less than 2 millimeters in
diameter.

Silt as a soil separate consists of mineral soil particles that are 0.002 to 0.05 millimeter
in diameter. In this table, the estimated silt content of each soil layer is given as a
percentage, by weight, of the soil material that is less than 2 millimeters in diameter.

Clay as a soil separate consists of mineral soil particles that are less than 0.002
millimeter in diameter. In this table, the estimated clay content of each soil layer is
given as a percentage, by weight, of the soil material that is less than 2 millimeters in
diameter.

The content of sand, silt, and clay affects the physical behavior of a soil. Particle size
is important for engineering and agronomic interpretations, for determination of soil
hydrologic qualities, and for soil classification.

The amount and kind of clay affect the fertility and physical condition of the soil and
the ability of the soil to adsorb cations and to retain moisture. They influence shrink-
swell potential, saturated hydraulic conductivity (Ksat), plasticity, the ease of soll
dispersion, and other soil properties. The amount and kind of clay in a soil also affect
tilage and earthmoving operations.

Moist bulk density is the weight of soil (ovendry) per unit volume. Volume is measured
when the soil is at field moisture capacity, that is, the moisture content at 1/3- or 1/10-
bar (33kPa or 10kPa) moisture tension. Weight is determined after the soil is dried at
105 degrees C. In the table, the estimated moist bulk density of each soil horizon is
expressed in grams per cubic centimeter of soil material that is less than 2 millimeters
in diameter. Bulk density data are used to compute linear extensibility, shrink-swell
potential, available water capacity, total pore space, and other soil properties. The
moist bulk density of a soil indicates the pore space available for water and roots.
Depending on soil texture, a bulk density of more than 1.4 can restrict water storage
and root penetration. Moist bulk density is influenced by texture, kind of clay, content
of organic matter, and soil structure.

Saturated hydraulic conductivity (Ksat) refers to the ease with which pores in a
saturated soil transmit water. The estimates in the table are expressed in terms of
micrometers per second. They are based on soil characteristics observed in the field,
particularly structure, porosity, and texture. Saturated hydraulic conductivity (Ksat) is
considered in the design of soil drainage systems and septic tank absorption fields.
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Available water capacity refers to the quantity of water that the soil is capable of storing
for use by plants. The capacity for water storage is given in inches of water per inch
of soil for each soil layer. The capacity varies, depending on soil properties that affect
retention of water. The most important properties are the content of organic matter,
soil texture, bulk density, and soil structure. Available water capacity is an important
factor in the choice of plants or crops to be grown and in the design and management
of irrigation systems. Available water capacity is not an estimate of the quantity of
water actually available to plants at any given time.

Linear extensibility refers to the change in length of an unconfined clod as moisture
content is decreased from a moist to a dry state. It is an expression of the volume
change between the water content of the clod at 1/3- or 1/10-bar tension (33kPa or
10kPa tension) and oven dryness. The volume change is reported in the table as
percent change for the whole soil. The amount and type of clay minerals in the soil
influence volume change.

Linear extensibility is used to determine the shrink-swell potential of soils. The shrink-
swell potential is low if the soil has a linear extensibility of less than 3 percent; moderate
if 3 to 6 percent; high if 6 to 9 percent; and very high if more than 9 percent. If the
linear extensibility is more than 3, shrinking and swelling can cause damage to
buildings, roads, and other structures and to plant roots. Special design commonly is
needed.

Organic matter is the plant and animal residue in the soil at various stages of
decomposition. In this table, the estimated content of organic matter is expressed as
a percentage, by weight, of the soil material that is less than 2 millimeters in diameter.
The content of organic matter in a soil can be maintained by returning crop residue to
the soil.

Organic matter has a positive effect on available water capacity, water infiltration, soil
organism activity, and tilth. It is a source of nitrogen and other nutrients for crops and
soil organisms.

Erosion factors are shown in the table as the K factor (Kw and Kf) and the T factor.
Erosion factor K indicates the susceptibility of a soil to sheet and rill erosion by water.
Factor K is one of six factors used in the Universal Soil Loss Equation (USLE) and the
Revised Universal Soil Loss Equation (RUSLE) to predict the average annual rate of
soil loss by sheet and rill erosion in tons per acre per year. The estimates are based
primarily on percentage of silt, sand, and organic matter and on soil structure and Ksat.
Values of K range from 0.02 to 0.69. Other factors being equal, the higher the value,
the more susceptible the soil is to sheet and rill erosion by water.

Erosion factor Kw indicates the erodibility of the whole soil. The estimates are modified
by the presence of rock fragments.

Erosion factor Kf indicates the erodibility of the fine-earth fraction, or the material less
than 2 millimeters in size.

Erosion factor T is an estimate of the maximum average annual rate of soil erosion by
wind and/or water that can occur without affecting crop productivity over a sustained
period. The rate is in tons per acre per year.

Wind erodibility groups are made up of soils that have similar properties affecting their
susceptibility to wind erosion in cultivated areas. The soils assigned to group 1 are the
most susceptible to wind erosion, and those assigned to group 8 are the least
susceptible. The groups are described in the "National Soil Survey Handbook."

Wind erodibility index is a numerical value indicating the susceptibility of soil to wind
erosion, or the tons per acre per year that can be expected to be lost to wind erosion.
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There is a close correlation between wind erosion and the texture of the surface layer,
the size and durability of surface clods, rock fragments, organic matter, and a
calcareous reaction. Soil moisture and frozen soil layers also influence wind erosion.

Reference:

United States Department of Agriculture, Natural Resources Conservation Service.
National soil survey handbook, title 430-VI. (http://soils.usda.gov)
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Physical Soil Properties— Alexandria City, Virginia

Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic |Erosion factors Wind Wind
and soil name bulk hydraulic water extensibility matter erodibility erodibility
density | conductivity capacity Kw [ Kf [ T group index
In Pct Pct Pct g/cc micro m/sec In/In Pct Pct
40—Grist Mill
sandy loam, 0
to 25 percent
slopes
Grist mill 0-6 15-56- 80 |5-29-80 |7-16-35 |1.50-1.90 |1.40-4.00 0.07-0.19 0.0-2.9 0.3-7.5 24 |24 |5 3 86
6-60 5-50-80 |5-22-80 |5-28-60 |1.50-1.90 |0.42-1.40 0.07-0.22 0.0-5.0 0.0-0.5 15 .15
95—Urban land
Urban land —_ —_ — — — — — — —
W—Water
Water — — — — — — — — —
Physical Soil Properties— Arlington County, Virginia
Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic |Erosion factors Wind Wind
and soil name bulk hydraulic water extensibility matter erodibility | erodibility
density | conductivity capacity Kw | Kf [ T group index
In Pct Pct Pct g/cc micro m/sec In/In Pct Pct

12—Urban land-
Udorthents
complex, 2 to
15 percent
slopes

Urban land

Udorthents

W—Water

Water
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Soil Qualities and Features

This folder contains tabular reports that present various soil qualities and features.
The reports (tables) include all selected map units and components for each map unit.
Soil qualities are behavior and performance attributes that are not directly measured,
but are inferred from observations of dynamic conditions and from soil properties.
Example soil qualities include natural drainage, and frost action. Soil features are
attributes that are not directly part of the soil. Example soil features include slope and
depth to restrictive layer. These features can greatly impact the use and management
of the soil.

Soil Features (Potomac Yard Metrorail Station EIS)

This table gives estimates of various soil features. The estimates are used in land use
planning that involves engineering considerations.

A restrictive layeris a nearly continuous layer that has one or more physical, chemical,
or thermal properties that significantly impede the movement of water and air through
the soil or that restrict roots or otherwise provide an unfavorable root environment.
Examples are bedrock, cemented layers, dense layers, and frozen layers. The table
indicates the hardness and thickness of the restrictive layer, both of which significantly
affect the ease of excavation. Depth to top is the vertical distance from the soil surface
to the upper boundary of the restrictive layer.

Subsidence is the settlement of organic soils or of saturated mineral soils of very low
density. Subsidence generally results from either desiccation and shrinkage, or
oxidation of organic material, or both, following drainage. Subsidence takes place
gradually, usually over a period of several years. The table shows the expected initial
subsidence, which usually is a result of drainage, and total subsidence, which results
from a combination of factors.

Potential for frost action is the likelihood of upward or lateral expansion of the soil
caused by the formation of segregated ice lenses (frost heave) and the subsequent
collapse of the soil and loss of strength on thawing. Frost action occurs when moisture
moves into the freezing zone of the soil. Temperature, texture, density, saturated
hydraulic conductivity (Ksat), content of organic matter, and depth to the water table
are the most important factors considered in evaluating the potential for frost action.
It is assumed that the soil is not insulated by vegetation or snow and is not artificially
drained. Silty and highly structured, clayey soils that have a high water table in winter
are the most susceptible to frost action. Well drained, very gravelly, or very sandy soils
are the least susceptible. Frost heave and low soil strength during thawing cause
damage to pavements and other rigid structures.

Risk of corrosion pertains to potential soil-induced electrochemical or chemical action
that corrodes or weakens uncoated steel or concrete. The rate of corrosion of
uncoated steel is related to such factors as soil moisture, particle-size distribution,
acidity, and electrical conductivity of the soil. The rate of corrosion of concrete is based
mainly on the sulfate and sodium content, texture, moisture content, and acidity of the
soil. Special site examination and design may be needed if the combination of factors
results in a severe hazard of corrosion. The steel or concrete in installations that
intersect soil boundaries or soil layers is more susceptible to corrosion than the steel
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or concrete in installations that are entirely within one kind of soil or within one sail
layer.

For uncoated steel, the risk of corrosion, expressed as low, moderate, or high, is based
on soil drainage class, total acidity, electrical resistivity near field capacity, and
electrical conductivity of the saturation extract.

For concrete, the risk of corrosion also is expressed as low, moderate, or high. It is
based on soil texture, acidity, and amount of sulfates in the saturation extract.
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Soil Features— Alexandria City, Virginia

Map symbol and
soil name

Restrictive Layer

Subsidence

Kind

Depth to Thickness

top

Hardness Initial Total

Potential for frost
action

Risk of corrosion

Uncoated steel Concrete

In In

In In

40—Girist Mill sandy
loam, 0 to 25
percent slopes

Grist mill

High

95—Urban land

Urban land

W—Water

Water

Soil Features— Arlington County, Virginia

Map symbol and
soil name

Restrictive Layer

Subsidence

Kind

Depth to Thickness

top

Hardness Initial Total

Potential for frost
action

Risk of corrosion

Uncoated steel Concrete

In In

In In

12—Urban land-
Udorthents
complex, 2 to 15
percent slopes

Urban land

None

Udorthents

W—Water

Water

30




References

American Association of State Highway and Transportation Officials (AASHTO). 2004.
Standard specifications for transportation materials and methods of sampling and
testing. 24th edition.

American Society for Testing and Materials (ASTM). 2005. Standard classification of
soils for engineering purposes. ASTM Standard D2487-00.

Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of
wetlands and deep-water habitats of the United States. U.S. Fish and Wildlife Service
FWS/OBS-79/31.

Federal Register. July 13, 1994. Changes in hydric soils of the United States.
Federal Register. September 18, 2002. Hydric soils of the United States.

Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric soils
in the United States.

National Research Council. 1995. Wetlands: Characteristics and boundaries.

Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service. U.S.
Department of Agriculture Handbook 18. http://soils.usda.gov/

Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for making
and interpreting soil surveys. 2nd edition. Natural Resources Conservation Service,
U.S. Department of Agriculture Handbook 436. http://soils.usda.gov/

Soil Survey Staff. 2006. Keys to soil taxonomy. 10th edition. U.S. Department of
Agriculture, Natural Resources Conservation Service. http://soils.usda.gov/

Tiner, RW., Jr. 1985. Wetlands of Delaware. U.S. Fish and Wildlife Service and
Delaware Department of Natural Resources and Environmental Control, Wetlands
Section.

United States Army Corps of Engineers, Environmental Laboratory. 1987. Corps of
Engineers wetlands delineation manual. Waterways Experiment Station Technical
Report Y-87-1.

United States Department of Agriculture, Natural Resources Conservation Service.
National forestry manual. http://soils.usda.gov/

United States Department of Agriculture, Natural Resources Conservation Service.
National range and pasture handbook. http://www.glti.nrcs.usda.gov/

United States Department of Agriculture, Natural Resources Conservation Service.
National soil survey handbook, title 430-VI. http://soils.usda.gov/

United States Department of Agriculture, Natural Resources Conservation Service.
2006. Land resource regions and major land resource areas of the United States, the
Caribbean, and the Pacific Basin. U.S. Department of Agriculture Handbook 296.
http://soils.usda.gov/

31


http://soils.usda.gov/
http://soils.usda.gov/
http://soils.usda.gov/
http://soils.usda.gov/
http://www.glti.nrcs.usda.gov/
http://soils.usda.gov/
http://soils.usda.gov/
http://soils.usda.gov/

Custom Soil Resource Report

United States Department of Agriculture, Soil Conservation Service. 1961. Land
capability classification. U.S. Department of Agriculture Handbook 210.

32






APPENDIX C:
POTOMAC YARD CROSS SECTIONS
(1995 EXTENT OF CONTAMINATION STUDY)
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1.0 INTRODUCTION

The Federal Transit Administration (FTA), as the lead federal agency, and the City of Alexandria, as the project
sponsor and joint lead agency, have prepared a Draft Environmental Impact Statement (Draft EIS) in accordance
with the National Environmental Policy Act (NEPA) for the proposed Potomac Yard Metrorail Station (“the
project”). The Draft EIS has been prepared in cooperation with the Washington Metropolitan Area Transit
Authority (WMATA) and the National Park Service (NPS).

This technical memorandum identifies the potential effects due to hazardous and contaminated materials for the
No Build and three Build Alternatives. The memorandum describes the following:

Project alternatives

Applicable regulations and guidance
Methodology

Opening year conditions

Potential effects of each alternative
Mitigation

The findings of this analysis are incorporated in the Draft EIS. Temporary construction effects are described
separately in the Construction Impacts Technical Memorandum. The findings of this analysis are incorporated in
the Draft EIS.

This document is a Phase | Environmental Site Assessment (ESA) for the project which also serves as the
technical memorandum for the preparation of the Draft EIS. The Phase | ESA is a due diligence task that includes
the review of previous analyses and reports, provides confirmation of this information, and provides additional
information as needed. All work was completed pursuant to American Society of Testing and Materials (ASTM)
E1527-05 Standard Practice for Environmental Site Assessments; Phase | Environmental Site Assessment
Process; and the U.S. Environmental Protection Agency (USEPA) All Appropriate Inquiries (AAl) - 40 CFR Part
312.

The Phase | ESA included the following tasks:

¢ Review of historical documentation including historic aerial photographs and historic topographic maps;

¢ Review of federal and state online database records and publications for known contaminated sites and for sites
containing or generating hazardous substances;

e Review of Potomac Yard's Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) investigation records and reports acquired through the Freedom of Information Act (FOIA), the
USEPA's on-line administrative record, the Virginia Department of Environmental Quality (VDEQ), and the City
of Alexandria Office of Environmental Quality;

Meetings with VDEQ and City of Alexandria staff regarding past investigations; and

A site reconnaissance which focused on potential Recognized Environmental Condition Sites (RECs) in the
project study area. To assess what RECs could directly impact the project, the study area was refined to use a
narrower Phase | ESA area, which encompasses the site of the Build Alternatives (“the Site”). For the purposes
of this Phase | ESA investigation, the Site includes the rail yard between Potomac Avenue in the west and the
George Washington Memorial Parkway (GWMP) in the east (see Figure 1-1). Historic potential RECs which
were located relatively far from the Phase | ESA area, such as along Route 1, were not further evaluated for
potential impacts to the project. Potential RECs which were in or nearby the Phase | ESA area, such as
potential RECs on the former Potomac Yard, were retained for further analysis.

This Phase | ESA has been completed to assist the NEPA compliance efforts for the project, identify any potential
RECs that could impact the development and construction of the project, and identify potential mitigation or
remedial options to avoid or lessen impacts from hazardous and contaminated materials that may exist at the
former Potomac Rail Yard.

Construction of the project is consistent with the US Department of Transportation (USDOT) Brownfields Policy,
adopted in 1998, which encourages participation in transportation projects that include the use and
redevelopment of potentially contaminated sites, when appropriate, in support of the USEPA’s Brownfields
Initiative. Brownfields are abandoned, idled, or underused industrial and commercial properties where
redevelopment is complicated by real or perceived contamination. The project site is not a registered USEPA
Brownfield, however, the former Potomac Rail Yard has been the subject of extensive federal and state regulated
remedial actions.
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Figure 1-1: Project Study Area
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The document is organized as follows:

e Section 1.1 provides an overview of the Project Alternatives and the Phase | ESA study area;

e Section 2 describes the regional and site setting of the project;

Section 3 provides Phase | ESA findings, including topographic mapping, aerial photography, and historic

database search results of potential RECs in the Phase | ESA study area;

Section 4 describes former Potomac Yard historic site operations and potential RECs;

Section 5 summarizes previous remedial actions taken at former Potomac Yard RECs;

Section 6 describes existing RECs within the study area;

Section 7 summarizes which RECs may be affected by the project alternatives;

Section 8 describes potential impacts from RECSs, risk mitigation and remedial options;

Section 9 summarizes potential regulatory requirements and coordination related to RECs;

Section 10 provides a summary of the findings of the Phase | ESA and Hazardous and Contaminated Materials

Technical Memorandum;

Section 11 provides the qualifications of the authors; and

e Section 12 provides the references for the Phase | ESA and Hazardous and Contaminated Materials Technical
Memorandum.

1.1 Project Alternatives

The Draft EIS evaluates a No Build Alternative and three Build Alternatives. Each Build Alternative includes the
same area improvements as the No Build Alternative in addition to construction and operation of a Metrorail
station.

1.1.1 No Build Alternative

The No Build Alternative is defined as the existing highway and transit network and committed transportation
improvements from the National Capital Region Transportation Planning Board's Financially Constrained Long
Range Plan (CLRP). The Draft EIS assumes that any improvements that are anticipated to be implemented by
the project horizon year of 2040, whether physical or operational, are part of the No Build Alternative, with the
exception of the new Metrorail Station at Potomac Yard.

The No Build Alternative includes the build-out of an internal street network within Potomac Yard (roughly from
Four Mile Run to Braddock Road) and additional investments in transit and bicycle/pedestrian facilities, including
a pedestrian bridge over the Metrorail and CSX Transportation (CSXT) rights-of-way between Potomac Greens
and Potomac Yard. Anticipated transit investments include the Crystal City/Potomac Yard (CCPY) Transitway and
an expansion of local transit service.

1.1.2 Build Alternatives
The Build Alternatives are described below and shown in Table 1-1 and Figure 1-2
Build Alternative A

Build Alternative A would be located on the existing Metrorail tracks between the CSXT right-of-way and the north
end of the Potomac Greens neighborhood, generally within the existing Metrorail Reservation easement
designated during earlier planning efforts for the Potomac Yard area. The station would be at-grade with a side
platform layout. Additional station facilities would include two pedestrian bridges from the station over the CSXT
right-of-way to the planned development in Potomac Yard. The bridge at the northern end of the station would
provide 24-hour pedestrian/bicycle access between Potomac Yard and the Potomac Greens neighborhood.

Build Alternative A would include construction of a double crossover located approximately 900 feet
south of the station. Build Alternative B

Build Alternative B would be located between the George Washington Memorial Parkway and the CSXT right-of-
way, north of the Potomac Greens neighborhood and east of the south end of the existing Potomac Yard
Shopping Center in North Potomac Yard. The station would be located within the Greens Scenic Area easement
administered by NPS. The station would be at-grade. Additional station facilities would include two pedestrian
bridges from the station over the CSXT right-of-way to the planned development in Potomac Yard. The bridge at
the southern end of the station would provide 24-hour pedestrian/bicycle access between Potomac Yard and the
Potomac Greens neighborhood.
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Flgure 1-2: Build Alternatives
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Build Alternative B would require the realignment of approximately 650 feet of existing track, as well as the
installation of approximately 1,450 feet of new track. Special track work — a double crossover — would be required
approximately 100 feet north of the station.

The new track and station would be built on retained fill, and a new retaining wall would be constructed on the
east side of the track and station to support the structures.

Build Alternative D

Build Alternative D would be located west of the CSXT right-of-way near the existing Potomac Yard Shopping
Center in North Potomac Yard. The station would be aerial with a center platform layout. One pedestrian/bicycle
bridge over the CSXT right-of-way would be constructed, providing 24-hour pedestrian/bicycle access between
Potomac Yard and the Potomac Greens neighborhood. The pedestrian/bicycle bridge would be parallel to the
new Metrorail bridge over the CSXT right-of-way.

Build Alternative D would require the realignment of approximately 550 feet of existing track, as well as the
installation of approximately 5,800 feet of new track. The majority of new track would be elevated. Build
Alternative D would also include construction of two Metrorail aerial bridges crossing the CSXT right-of-way to the
north and south of the station, and a new Metrorail bridge over Four Mile Run. Construction of a double crossover
would be required in a location approximately 100 feet north of the station. Following completion of construction,
the old Metrorail tracks would be removed from service.

Additional structural improvements would include the removal and replacement of the existing retaining wall near
the Potomac Greens neighborhood and the removal of an additional retaining wall west of the existing Metrorail
tracks, north of the portal at the southern end of the neighborhood. The ballast and sub-ballast of the existing
Metrorail alignment will be left in place with the timber ties handled in accordance with all applicable solid waste
regulations.

Table 1-1: Potomac Yard Metrorail Station Build Alternatives

Facilities for Station Additional Structures
Access Required
Two pedestrian bridges

Alternative  Type and Layout Track Work

Build At-grade, side - over CSXT right-of-way;
. Minimal track work None
Alternative A | platform access to Potomac
Greens via walkway
Two pedestrian bridges
Build At-grade, side over CSXT right-of-way; | Structures (retaining wall) to

LI I S access to Potomac support new track and station

Greens via walkway

Alternative B | platform

Two aerial structures over
CSXT right-of-way, one
Metrorail bridge over Four Mile
Run, aerial track and supports,
and retaining wall replacement
on the east and west sides of
the tracks north of the existing
Metrorail portal. New structures
would pass over the existing
Metrorail tracks, which would
be removed following
construction.

Note: Track work for Build Alternatives B and D assumes existing Blue and Yellow Line Metrorail track would be removed where track is
realigned

One pedestrian bridge
over CSXT right-of-way
Major track work to provide access
between Potomac Yard
and Potomac Greens

Build Aerial, center
Alternative D | platform
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2.0 SITE SETTING

This section details the regional and local site setting of the former Potomac Rail Yard and project study area and
Phase | ESA area of investigation.

2.1 Project Location

Potomac Yard is located in the City of Alexandria and Arlington County, Virginia. The former Potomac Rail Yard
site spans about 342 acres of land and is bordered by 27th Street to the north, Braddock Road to the south, U.S.
Route 1 (Jefferson Davis Highway) to the west and the GWMP to the east. As described in Section 1.0, the Phase
| ESA area comprises of portions of the former Potomac Rail Yard bordered by the Airport Access Road to the
north, Slaters Lane to the south, Potomac Avenue to the west, and the GWMP to the east (referred to as “the
Site”).

2.2  Surrounding Land Use

The surrounding land use is a densely populated area, which continues to be developed for residential and
commercial uses. A new plan for the redevelopment of the former Potomac Yard and the existing Potomac Yard
Shopping Center was adopted by the City of Alexandria in 2010. The new redevelopment is planned as a mixed-
use transit orientated development containing office, retail and residential uses, as well as open space.

2.3  Surface Waters and Hydrology

Major surface water bodies in the vicinity of the Site are the Potomac River and Four Mile Run. Four Mile Run
crosses the former Potomac Yard from west to east in the northern portion of the property, and the Potomac River
is located approximately 800 feet to the east. Regional drainage generally flows from west to east toward the
Potomac River. The Potomac River in the vicinity of the Site is tidal. The tidal zone extends approximately 9 miles
upstream from the mouth of Four Mile Run at the Potomac River. The tidal influence at Potomac Yard was
reported to be approximately 3 feet in previous studies (ETI, 1995).

Drainage patterns in the vicinity of the Site are controlled principally by topographic relief and urbanization. In
urban settings, such as the Potomac Yard, stormwater is managed predominantly in subsurface pipes and
drainage ponds. Drainage from the Site generally flows to either Four Mile Run (in the northern portion of the
Site), which in turn discharges to the Potomac River, or directly to the Potomac River. The Potomac River flows
south and ultimately discharges to the Chesapeake Bay (ETI, 1995).

Previous studies at the Site have shown that shallow groundwater occurs at the former Potomac Yard under an
unconfined water table and perched water table’ conditions. The unconfined water table occurs at depths ranging
from approximately 10 feet to 25 feet below ground surface (bgs). The perched water table is localized and may
be seasonal in nature. The perched groundwater was encountered as shallow as 2 to
3 feet bgs. The water table groundwater elevations in monitoring wells during previous environmental site
investigations generally ranged from about 5 feet to 33 feet mean sea level (msl) (ETI, 1995). Previous studies at
the Site also identified groundwater contaminants from the historic rail yard activities. The groundwater
contaminants are discussed in more detail in Section 6.3 of this Report.

Regional geology and previous site-specific subsurface investigations show a dense confining clay layer that
impedes the movement of the water table and perched groundwater through the confining unit to underlying
confined aquifers. The direction of flow and discharge of groundwater from the perched and water table aquifer
within the study area is eastward toward the Potomac River. The direction of flow and discharge of groundwater
from the perched and water table aquifer in the northern portion of the Potomac Yard is toward Four Mile Run.

Beneath the perched and water table aquifers are the middle (Patapsco) and lower (Patuxent) aquifers which
exist under confined to semi-confined conditions. The lower (Patuxent) is the deepest confined aquifer in the
regional geological framework. This unit was deposited directly on the bedrock surface at approximately 300 feet
bgs. Figure 2-1 depicts the aquifers and confining units beneath the Site.

! perched groundwater is defined as “Unconfined groundwater separated from an underlying body of groundwater by an unsaturated zone. Its
water table is a perched water table. Perched ground water is held up by a perching bed whose permeability is so low that water percolating
downward through it is not able to bring water in the underlying unsaturated zone above atmospheric pressure.” U.S. Geological Survey,
Glossary of Hydrologic Terms, accessed at: http://or.water.usgs.gov/projs_dir/willgw/glossary.html#P.
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The middle and lower aquifers were once important sources of fresh water for public and commercial use in the
region. Well yields from the aquifers ranged from 10 to 800 gallons per minute (gpm). However, public water
supplies are now almost exclusively obtained from surface water sources. In the area of the Site, the middle and
lower aquifers are only designated for use as a public water supply in an emergency. There are two City of
Alexandria emergency public water supply wells located 3,500 feet southwest of the Site that are completed into
the lower aquifer.

According to the Site Progress Report No. 51 for the former Potomac Yard USEPA CERCLA Site, dated August
1996, up to 94 monitoring and trench wells were located on the Potomac Yard. Forty-three of the wells were
abandoned at the site from July 17 through July 25, 1996. According to the April 23, 2012 meeting with
representatives of VDEQ, all monitoring wells at the site have since been abandoned.

2.4  Geology and Soils

The study area is located near the western edge of the Coastal Plain physiographic province. The “Fall Line”,
located less than 5 miles west of the study area, marks the boundary between the Coastal Plain and the
Piedmont physiographic provinces. The Coastal Plain is an eastward-thickening wedge of sedimentary deposits
overlying igneous and metamorphic bedrock. The bedrock dips eastward from the Piedmont at approximately 125
feet per mile. The Coastal Plain sediments consist of clays, silts, sands, and gravels deposited in river and marine
environments.

Depositional environments of the sediments varied during the formation of the Coastal Plain. Repeated marine
transgressions and regressions occurred, interrupted by periods of erosion. Deposits found in such a dynamic
environment are characterized by a variety of sediment types that often form inter-fingering units. This lateral and
vertical variation in sediment types occurs on both regional and local scales. It is common to encounter
discontinuous, localized units of one sediment type within a formation consisting of another sediment type (Meng
and Harsh, 1988).

The sedimentary deposits of the Coastal Plain in the vicinity of the study area are the Potomac Group of
Cretaceous age. The Potomac Group is subdivided into three formations. In ascending order, these are the
Patuxent Formation (Patuxent), the Arundel Clay Formation (Arundel), and the Patapsco Formation (Patapsco).
Overlying the Potomac Group are river terrace and alluvial deposits of Quaternary age identified as the Shirley
Formation and fill material. Figure 2-1 depicts the Site specific geology and soils at the Site.

The geology of the study area was delineated from ground surface to the bedrock during previous environmental
and geotechnical investigations. The stratigraphic sequence of the study area consists of six units. In descending
order, these units include: fill material (ballast-cinder, fly-ash, silt and clay), Shirley Formation, Patapsco
Formation, Arundel Clay Formation, Patuxent Formation, and bedrock.
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Figure 2-1: Site Geology
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3.0 PHASE | ESA HISTORIC MAPS, AERIALS, AND DATABASE FINDINGS

The first step in the analysis process was to obtain an EDR Radius Map™ Report with GeoCheck® from the
company Environmental Data Resources (EDR). The EDR Radius Map™ Report with GeoCheck® satisfies
ASTM E1527-05 and USEPA’s All Appropriate Inquiry rule. As part of the report, EDR utilizes a proprietary
database, referred to as the National Environmental Data Information System (NEDIS), which integrates
environmental records and land use information from thousands of federal, state, tribal, local, and private sources.
The EDR report for the Potomac Yard Metrorail Station EIS provides a variety of data sources for the purpose of
identifying potential RECs. The data sources include:

e Historical Sanborn Fire Insurance Maps

e Historical Aerial Photographs

e Historical Topographic Maps

e City Directory Abstract

¢ NEDIS (including federal and state environmental regulatory databases)

The topographic maps, aerial photography, and NEDIS regulatory database information were reviewed to
determine historical land modification and the type of development through time at Potomac Yard. RECs, such as
potential releases, retail gasoline operations, underground storage tanks (USTs), dry cleaners, and locations that
may have distributed or stored hazardous materials and potential former filll/dump/landfill sites may be discerned
and documented from these reports.

EDR conducted a search for historical Sanborn fire insurance maps of the study area. However, no fire insurance
maps covering the property were found. In addition, EDR conducted a search of available city directory data for
the subject property to evaluate the occupancy and ownership history of the study area for years spanning 1921
through 2003. No other business address or ownership information was provided by EDR for the study area.
EDR'’s notification letters are included in Appendix B.

3.1 Historical Topographic Maps

The EDR Radius Map™ Report with GeoCheck® included historical topographic maps of the study area dating
from 1885, 1894, 1943, 1951, 1956, 1965, 1971, 1972, 1983, and 1994. These topographic maps were developed
by the United States Geological Survey (USGS). The topographic maps illustrate general land use and
topographic conditions for each time period including the location of transportation facilities such as railroad
corridors and rail yards, as well as the names and locations of surface water features. These maps were reviewed
to evaluate historic land uses of the study areas and to document changes in land use over time. Findings from
this review are presented in chronological order in this section. Copies of the historic topographic maps are
provided in Appendix C.

1885 Topographic Map

The 1885 map depicts the Alexandria and Washington Railroad along the eastern portion of the study area along
an approximately north-south axis. The Four Mile Run Railroad Station is present on the Alexandria and
Washington Railroad line at the northeast corner of the study area, adjacent to the Potomac River. The
Washington Ohio and Western Railroad crosses the southern portion of the study area along an approximate
northwest-southeast axis, meeting the Alexandria and Washington Railroad at the Washington and Ohio Junction.
An unnamed road appears to parallel the Washington Ohio and Western Railroad within the study area. No other
improvements to the study area are depicted. The Four Mile Run stream is present in the northern portion of the
study area, discharging to the Potomac River to the east.

1894 Topographic Map

Conditions in the 1894 map are generally consistent with those depicted on the 1885 map.
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1943 Topographic Map

The Ronald Reagan Washington National Airport (National Airport) is present to the northeast of the study area,
north of Four Mile Run. The study area is improved by a network of rail lines identified as the Potomac Yard. The
study area is bound to the west by U.S. Route 1 and to the east by Mount Vernon Memorial Highway (MVMH).
Several unnamed roads are present to the west of U.S. Route 1, while the MVMH is surrounded by vegetated land.
The Washington Ohio and Western Railroad is labeled as the Washington and Old Dominion (W&OD) Railroad.

1951-1972 Topographic Maps

The 1951 topographic maps show a sailing marina and radio range towers are present to the east of MVMH along
the Potomac River. A large development of residential buildings is present along the northeast side of the study
area, west of Mount Vernon Memorial Highway. Otherwise conditions are generally similar to those depicted on
the 1943 map. Conditions in the 1956 map are generally consistent with those shown on the 1951 map. In the
1965 map, several large buildings are present immediately adjacent to the west of U.S. Route 1. Otherwise
conditions are generally consistent with those shown on the 1956 map. The W&OD Railroad is no longer present
in the 1971 map, otherwise conditions are generally consistent with those shown on the 1965 map. Conditions in
the 1972 map are generally consistent with those shown on the 1971 map.

1983 Topographic Map

The Four Mile Run stream is channelized, flowing in a generally straight line from west to east beneath U.S.
Route 1 and the GWMP into the Potomac River. Otherwise, conditions are generally consistent with those shown
on the 1972 map.

1994 Topographic Map

The majority of the rail lines and yards have been removed from the Potomac Yard, with only two lines running
along the eastern portion of the study area. The remainder of the former Potomac Yards appears to be
dismantled and vacant.

3.2  Historical Aerial Photographs

EDR provided historical aerial photographs dating from 1949, 1957, 1959, 1962, 1964, 1970, 1974, 1980, 1994,
1998, 2000, and 2002. These photographs were reviewed to determine the historic land uses of the project Site
and to document the areas modified over time. Findings from this review are presented in chronological order in
this section. Copies of the historic aerial photographs are provided in Appendix D.

1949 Aerial Photograph

The 1949 aerial shows the Potomac Rail Yard to the west and GWMP to the east. The W&OD Railroad right-of-
way crosses the rail yard at the southern end of the study area. Air fields associated with the current Ronald
Reagan Washington National Airport are located to the northeast of the study area. Four Mile Run passes under
the northern portion of Potomac Yard and discharges into the Potomac River to the east.

Structures consistent with those detailed in the Central Operations Area of the rail yard (see Section 4.3) are
identifiable in the aerial photograph. A wetlands/vegetated area is present east of the Central Operations Area
and GWMP.

1957 Aerial Photograph

Between 1949 and 1957, vegetation was cleared from the land located between GWMP and Potomac Yard, in the
location which is now called the Potomac Greens Park (north and east of the Potomac Greens neighborhood).
Apparent deposition or staging of materials are present which could be consistent with fly ash (detailed in Section
4.6.3). Development and land use conditions in Potomac Yard in the 1957 aerial appear consistent with those
shown on the 1949 aerial.

1962 Aerial Photograph

Between 1957 and 1962, more vegetation was cleared from the land located between GWMP and Potomac Yard
extended southward. Apparent deposition or staging of materials appear to be more prevalent which could be
consistent with fly ash detailed in Section 4.6.3. Conditions at Potomac Yard appear to be similar to those shown
on the 1957 aerial.
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1964 Aerial Photograph

By 1964, the W&OD Railroad right-of-way is no longer present across the Potomac Rail Yard. More vegetation is
apparent on the deposition and materials staging area land located between the GWMP and Potomac Yard.
Structures consistent with those detailed in the Central Operations Area of the rail yard (see Section 4.3) are
identifiable in the aerial photograph. The conditions at Potomac Yard appear to be similar to those shown on the
1962 aerial.

1974 Aerial Photograph

More vegetation since 1964 is apparent on the deposition area/materials storage area land located between
GWMP and Potomac Yard. An apparent storage yard for train storage or assembly has been cleared south and
east of Potomac Yard in this area consistent with the location of the current Potomac Greens neighborhood (see
Section 4.6). Conditions at Potomac Yard appear to be similar to those shown on the 1964 aerial.

1980 Aerial Photograph

Four Mile Run is channelized into a straight course perpendicular to the bridges of Potomac Yard. The apparent
staging area at the Potomac Greens area appears to be larger. Conditions at Potomac Yard appear to be similar
to those shown on the 1974 aerial.

1994 Aerial Photograph
The resolution and quality of the photograph are poor. No observations can be made.
1998 Aerial Photograph

The tracks in Potomac Yard have been removed. Apparent commercial buildings and parking lots are located
within the north central portion of the former rail yard. WMATA's Blue/Yellow Line is visible to the east.
Development within the Potomac Greens area appears to be more extensive extending towards the north.

2000 Aerial Photograph

Additional commercial buildings and paved parking areas are present in the north central portion of the former rail
yard. Development and grading activities appear to be present throughout. Otherwise, conditions in the 2000
aerial are generally similar with those shown on the 1998 aerial.

2002 Aerial Photograph

Only the north and central areas of Potomac Yard are shown. Conditions appear to be generally similar with
those shown on the 2000 aerial.

3.3 State and Federal Database Findings

As part of the EDR Radius Map™ Report with GeoCheck®, the NEDIS database provides a query to identify
hazardous and contaminated materials sites found within a “2-mile of the Build Alternative locations. These sites
are then identified and placed on the Radius Map. These sites are identified through records search of both
Federal and Virginia (VA) databases. The Radius Map and NEDIS database search results are provided in
Appendix E. As summarized in Table 3-1, the NEDIS database search identified the following types of reports
within the study area. Note, multiple databases can be reported for individual sites.
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Federal Programs

e CERCLA/CERCLIS — Comprehensive Environmental Response, Compensation, and Liability Act /
Comprehensive Environmental Response, Compensation, and Liability Information System

o ERNS - Emergency Response Notification System
¢ FINDS - Facility Index System
e ICIS - Integrated Compliance Information System
¢ RCRA — Resource Conservation and Recovery Act
- CESQG - Conditionally Exempt Small Quantity Hazardous Waste Generators
- LQG - Large Quantity Hazardous Waste Generators
- NonGen — Generators no longer generating hazardous waste
- SQG - Small Quantity Hazardous Waste Generators
Commonwealth of Virginia Programs
¢ INST CONTROL — Virginia Sites with Institutional Controls
e SPILLS and SPILL SITES -VDEQ's Pollution Response Program of spill incidents
e VA AST - VDEQ Above Ground Storage Tanks
e VA UST - VDEQ Underground Storage Tanks
e VA LUST and L TANKS - VDEQ Leaking Underground Storage Tanks
e VATIER 2 - VDEQ facilities which store or manufacture hazardous materials
¢ VRP —VDEQ Voluntary Remediation Program
EDR Proprietary NEDIS Database Source
e HISTORIC AUTO STATIONS — EDR NEDIS database of historic gas stations
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Table 3-1: Federal and State Databases and Records Reports within ¥2-Mile of the Project Site
1/4-Mile to 1/8-Mile to 100-Foot to

1/2 Mile 1/4-Mile 1/8-Mile 100-Foot
Database Radius Radius Radius Radius Study Area
CERCLA/CERCLIS 0 0 0 0 1
ERNS 0 1 0 0 0
FINDS 2 0 0 0 0
ICIS 1 0 0 0 1
VRP 0 1 0 0 0
INST CONTROL 1 0 0 0 0
VA TIER 2 1 2 0 0 1
VA UST 3 21 0 0 1
VA AST 1 1 0 0 0
VA LUST 7 9 0 0 2
LTANKS 13 15 0 0 2
SPILLS 5 2 0 0 0
Historic Auto Station 0 11 0 0 0
RCRA-NonGen 1 2 0 0 1
RCRA-SQG 1 9 0 0 0
RCRA-CESQG 0 5 1 1 0
Report Totals 34 79 1 1 9

Source: Environmental Data Resources Inc. Report, U.S. Route 1, Jefferson Davis Highway, Alexandria, VA, dated April 3, 2012.

Table 3-2 and Figure 3-1 further refine potential RECs identified within or adjacent to the Phase | ESA study
area. Other reports detailed in Table 3-1 are located north and west of the former Potomac Yard and U.S. Route
1 and are not anticipated to impact the development of the Build Alternatives due to their distance from the Phase
| ESA study area, and therefore are not shown in Figure 3-1 or Table 3-2.

Due to the multiple historic federal and state databases searched during the Phase | ESA, and multiple addresses
utilized in the database records for Potomac Yard, multiple addresses are listed for reports at the Potomac Yard
on Table 3-2. Clarification is provided in the description of Table 3-2, where available.
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Table 3-2: Federal and State Database Regulatory Database Report for the Study Area

Map 1D

1

No.

Site Name

Potomac Yard
Site

Address

2900 Jefferson
Davis Highway,
Alexandria, VA

Database
ICIS

Site ID

03-2004-0173

Description

CERCLA Agreement For Cost Recovery.
Status: closed.

03-1997-0263

CERCLA 106 Administrative Order for
Response Action/Immediate Hazard
Status: closed.

FINDS

110010717055

FINDS provides a single point of access
for sites regulated or monitored by the
USEPA.

Status: closed.

Note: This database report refers to site
wide EPA regulated CERCLA remedial
activities detailed in Section 5.0.

WMATA —
Potomac R&R
Yard

3601 Jefferson
Davis Highway,
Alexandria, VA

VA TIER 2

$110070052

Sulfuric acid and mineral oil.
Status: Unknown.

Richmond
Fredericks-
burg &
Potomac
(RF&P)
Potomac Yard
Train Wreck

2500 Block
Jefferson Davis
Highway,
Alexandria, VA

VA LUST

89-0460

Release date: 10/28/1988.
Closed date: 6/23/1995.

90-0555

Release date: 1/30/1990.
Closed date: 5/11/2000.

90-0955

Release date: 1/30/1990.
Closed date: 1/25/2001.

91-1566

Release date: 4/24/1991.
Closed date: 10/25/1995.

LTANKS

19993399

Reported: 1/6/1999.

Status: closed.

Note: This report database refers to
VQEQ regulated petroleum remedial
actions detailed in Section 5.0.

Potomac Yard

2801 Jefferson
Davis Highway,
Alexandria, VA

VA UST

3012524

Multiple USTs removed from the ground
Status: closed.

Note: This report refers to VQEQ
regulated actions at the Former Central
Operations Area detailed in Section 5.0.

Potomac Yard

Town of Slaters
Village,
Alexandria, VA

VA LUST

98-3508

Release date: 7/10/1997.
Closed date: 3/9/1998.

LTANKS

19953508

Reported: 7/10/1997.
Status: closed.

RF&P
Railroad
Company
Potomac Yard

Potomac Yard,
Alexandria, VA

CERCLIS

0303314

Three retention ponds for spent oil,
grease and water from Site.
Status: closed.

RCRA-
NonGen

VAD020312013

No violations found.

FINDS

110009315570

FINDS provides a single point of access
for sites regulated or monitored by the
USEPA.

Note: This report refers to EPA CERCLA
remedial activities at Former oil/water
Retention Ponds detailed in Section 5.0.

Source: Environmental Data Resources Inc. Report, U.S. Route 1, Jefferson Davis Highway, Alexandria, VA, dated April 3, 2012; and
Historical Aerial Photographs, 1949 — 2002.
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Figure 3-1: Potential Contaminated and Hazardous Materials Sites
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40 FORMER POTOMAC YARD SITE OPERATIONS AND POTENTIAL RECS

This section describes the former Potomac Yard site operations and the potential RECs reported within each area
of the former rail yard. Section 5.0 summarizes the remedial actions taken at RECs within each area of the former
Potomac Yard as documented in available referenced reports.

Potomac Yard is a former rail yard, which was operated by the Richmond Fredericksburg and Potomac (RF&P)
railroad from approximately 1906 to 1990. Historic operations at the Site were characterized by reports obtained
from the USEPA CERCLA Administrative Record, VDEQ and the City of Alexandria Office of Environmental
Quality. The 1995 Extent of Contamination Study (ECS) completed for the entire Potomac Yard by Environmental
Technology of North America, Inc., (ETI) in 1995, is the primary source of historic site operations information.

The following discussion summarizes the findings and is organized according to seven former distinctive “Sub-
Areas” of Potomac Yard, as designated based on past rail yard activities. These former Sub-Areas include the
North Yard Tail, North Yard, Central Operations Area, South Yard, South Yard Tail, Potomac Greens, and
Intermodal Area. The former Sub-Areas at Potomac Yard are shown on Figure 4-1.

4.1 North Yard Tail

The North Yard Tail was situated at the northernmost boundary of Potomac Yard. This area is bounded by Four
Mile Run on the south, Crystal City on the north, U.S. Route 1 on the west, and the Metrorail Blue/Yellow Line and
the National Airport on the east. Located west of the Site is the WMATA bus maintenance and repair facility which
has been in service since the 1930s. Various light industries and businesses are also located along the western
side of U.S. Route 1.

The North Yard Tail consisted mainly of railroad switching tracks, which narrowed to the north and merged into
five main rail lines near the northern terminus of the Site. A previous Environmental Assessment Report of the
northern portion of the Potomac Yard site identified a lube oil tank and switch air compressor building (ETI, 1995).
Small aboveground storage tanks (ASTs) with a 250-gallon capacity were also present and were used to store
fuel for de-icing switches, fueling, and/or heating track signal buildings.

4.2 North Yard

The North Yard was the area located south of Four Mile Run, east of U.S. Route 1, west of the Metrorail
Blue/Yellow Line, and north of the southbound hump parking lot (see Figure 4-1). The North Yard contained
railroad tracks, a rail car maintenance shop, and other buildings used for storage and maintenance. Solvents to
remove oil and grease from building floors were reportedly used in maintenance buildings. Other buildings in this
area included an air compressor building and a waste oil storage building.

This general area also comprised the former Electric Locomotive Service Yard where minor repairs, service, and
maintenance of the electric locomotives were performed. An electrical switching substation was also formerly
located north of the car shop and immediately south of Four Mile Run. The locations of former storage tanks and
fuel lines can be referenced in the ECS 1995 Report, Figures 2-2 and 2-3 (ETI, 1995).

A concrete oil/water separator was installed northwest of and adjacent to the southbound hump area as part of an
oil-collection system. This separator collected oils that accumulated as a result of automatic oiling operations on
the railroad cars. The separator was installed in the late 1970s or early 1980s and was removed by RF&P in 1994
(ETI, 1995).

4.3 Central Operations Area

The former Central Operations Area was bordered by U.S. Route 1 to the west and the Metrorail Blue/Yellow Line
to the east and extends south to Swann Avenue and north to the northern edge of a parking lot (see Figure 4-1).
The Central Operations Area covered the portion of the rail yard where the majority of the former rail yard
buildings were located and most refueling operations took place.
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Figure 4-1:

Former Potomac Yard Sub-Areas
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A 105-foot locomotive turntable and roundhouse area were located at the Central Operations Area. The turntable
was excavated and removed in 1994. This area was used to service, maintain, clean, and repair "yard"
locomotives used on site. Just west of the main turntable, an 80-foot turntable was used until the 1930s or 1940s
before being backfilled and subsequently uncovered during downsizing activities in 1993. Excavation of the
turntable led to the discovery of an underground storage tank (UST) which held 30 gallons of oil containing 231
milligrams per liter (mg/l) of polychlorinated biphenyls (PCBs). The tank, its contents, and the smaller turntable
were removed and disposed of offsite by RF&P in 1994 (ETI, 1995).

The refueling area consisted of a minimum of eight underground storage tanks (USTs) located in and around the
Central Operations Area, four large 25,000-gallon ASTs, and one smaller AST of approximately 10,000 to 15,000
gallons. All the USTs and ASTs were removed by RF&P as a part of the CERCLA and VDEQ remedial activities
discussed in Section 5.0.

A transformer and equipment storage area were located south of the 105-foot turntable. This storage area
contained two transformer shells, three unused capacitors, several cable spools, and various other pieces of
unused track equipment. An electrical substation was located immediately south of the transformer and
equipment storage area. All remnants of this substation, as well as a second substation near Four Mile Run, have
been removed. More than 80 electrical transformers were present in these substations and in other locations
throughout the former rail yard. In 1984, RF&P removed all regulated transformers from the rail yard property. In
1992 and 1993, RF&P inventoried and removed 85 remaining non-essential transformers from the rail yard (ETI,
1995).

4.4 South Yard

The former South Yard extended from Swann Avenue to the Monroe Avenue Bridge, located between U.S. Route
1 to the west and the Metrorail Blue/Yellow Line to the east (see Figure 3-1). Beginning in the 1950s, the South
Yard was used for southbound classification and northbound receiving of freight rail cars. A rail car oil tank was
located near the center of the South Yard.

45 South Yard Tail

The former South Yard Tail area was defined as the area bounded by Braddock Road to the south, the Monroe
Avenue Bridge to the north, and the Metrorail Blue/Yellow Line to the east (south of the Figure 4-1 map extent).
The South Yard Tail consisted mainly of railroad switching tracks, which narrowed to the south and merged into
four main rail lines near the southern terminus of the Site. The area is surrounded by residential areas and
businesses.

4.6 Potomac Greens

Potomac Greens, at the time of rail yard site operations, consisted of approximately 38 acres in the area located
to the east of the Metroralil Blue/Yellow Line and west of GWMP (see Figure 4-1). At that time, Potomac Greens
occupied the lowest elevation of Potomac Yard. Potomac Greens was not used for rail operations. However, three
former oil/water separator ponds, a fly ash deposition area, and a dredge spoils deposition area were located
within the Potomac Greens Sub-Area and are further detailed below.

4.6.1 Oil/Water Separator Ponds

Three oil/water separator ponds were located in the north, middle, and south portions of Potomac Greens which
collected surface water containing grease and spilled fuel oil from refueling and maintenance operations in the
Central Operations Area, North Yard, and South Yard Sub-Areas. These ponds discharged into the Potomac
River through drainage channels. During 1977 and 1978, the three oil/water separator ponds were moved from
their original locations to clear a path for the Metrorail Yellow Line. The original oil/water separator ponds were
then filled with soil and fly ash. On the downstream side of each pond, wooden baffles served to retain the floating
oil and grease in the ponds while allowing water to discharge. Oil and grease were periodically removed and
properly disposed off-site (ETI, 1995).

After 1990, when locomotive servicing operations were discontinued at the rail yard, the three oil/water separator
ponds collected only stormwater runoff from portions of the rail yard and from the City Of Alexandria (across U.S.
Route 1) to the west. During 1993, RF&P removed the three ponds from Potomac Greens. Prior to pond removal,
RF&P estimated these ponds to be approximately 2,570 square feet (Middle Pond), 3,200 square feet (North
Pond), and 3,370 square feet (South Pond) in area and 5 to 8 feet deep. The water was pumped from each pond
and the sediments were solidified with kiln dust and disposed off-site. The soil beneath the ponds was excavated
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until the concentration of total petroleum hydrocarbons (TPH) in the underlying soil was less than 100 milligrams
per kilogram (mg/kg). The contaminated soil was then properly disposed of offsite. The areas once occupied by
the ponds were subsequently refilled under the oversight of the VDEQ (Roy F. Weston, 1996).

4.6.2 Dredge Spoils Area

Dredge spoils from the mouth of Four Mile Run were placed at the Potomac Greens Sub-Area by the U.S. Army
Corps of Engineers (USACE) in 1983. The USACE constructed a rectangular impoundment located in the south-
central portion of Potomac Greens to contain the dredged material. The spoils were deposited within a 10 to 15
foot-high embankment and distributed in a layer that varied from 1 to 12 feet in thickness. The dredge spoils were
removed from the site during the redevelopment of the Potomac Greens Sub-Area.

4.6.3 Fly Ash Deposition Areas

Geotechnical investigations within the Potomac Greens Sub-Area identified a widespread layer of fly ash, 5 to 20
feet thick, deposited throughout Potomac Greens Sub-Area. The source of this fly ash was reported to be
Potomac Electric Power Company (PEPCO). Historical aerial photographs indicate most of this fill was deposited
between the mid-1950s and 1963 (See Section 3.2). In 1962 and 1963, additional fly ash was deposited in the
northern portion of the Potomac Greens Sub-Area. This Fly Ash Deposition Area covered approximately 270 feet
by 435 feet and was covered by 6 inches to 1 foot of topsoil and by vegetation. The 270 by 435 foot fly ash
disposal area was removed and properly disposed during the redevelopment of the Potomac Greens Sub-Area
(ECS, 2002).

4.7 Intermodal Area

The Intermodal Area was bounded to the north by the vegetation line marking the southern border of Potomac
Greens. Potomac Crossing residential units lie along its eastern side. The area is bounded to the south by
commercial property along Slaters Lane. The western border of this area is marked by the Metrorail Blue/Yellow
Line (see Figure 4-1).

A W&OD Railroad overpass crossed Potomac Yard in this area and existed from the 1800s until its demolition in
1969. An engine house associated with the W&OD line was located in the southeast portion of the Intermodal
Area from the early 1960s until 1990. Previous site assessments could not document specific activities associated
with the engine house prior to 1969, but engine houses are typically used for engine repair, maintenance, and
storage. From 1969 until its demolition in 1990, the engine house was used for office space and for repairs of
trailers. During the same time period, the garage portion of the building was used for sheet metal repair of trailers
and tractors (ETI, 1995).
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5.0 FORMER REMEDIAL ACTIONS AND REPORTS

This section summarizes remedial actions and reports for RECs at Potomac Yard conducted under the 1992
USEPA CERCLA Administrative Order (see Section 5.1). Petroleum cleanup actions for RECs were undertaken
accordance with Virginia UST regulations and under the authority of VDEQ, These actions are also described
(see Section 5.2). Recent assessments of RECs and risk mitigation measures conducted during redevelopment
activities at Potomac Yard are also summarized (see Section 5.3). A summary of the former RECs identified in
the previously conducted remedial actions and potentially present within the Phase | ESA area is provided in
Section 5.4.

Extensive remedial investigations and reports have been completed for Potomac Yard in compliance with federal,
state and local laws. Appendix G contains a report log of over 250 environmental assessment reports or
remediation documents which were obtained from the USEPA Administrative Record, VDEQ, and the City of
Alexandria. Table 5-1 lists the ten most relevant and extensive documents that have been discussed above and
that are frequently referenced below to describe the site regulatory history. A complete reference list is provided in
Section 12.0.

Table 5-1: Potomac Yard Remedial Investigations and Reports

Published Date Report Name

July 21, 1995 Potomac Yard Extent of Contamination Study

October 14, 1995 Potomac Yard Human Health Risk Assessment and On-Site Ecological Risk Assessment
June 19, 1996 Potomac Yard Engineering Evaluation/Cost Analysis

March 20, 1997 Potomac Yard Off-Site Ecological Risk Assessment

November 13, 1998 Potomac Yard Removal Response Action

August 4, 1999 Site Characterization Report Addendum, Potomac Yard, Central Operations Area
October 9, 2000 E;);?xecn&{gn Central Operations Area Closure Report for Corrective Action Plan
February 15, 2011 Site Characterization Report, Potomac Yards Landbay D

February 15, 2011 Site Characterization Report, Potomac Yards Landbay E

October 18, 2011 Remedial Action Plan, Potomac Yards Landbay G

5.1 Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA)

5.1.1 Consent Order (1992)

In September 1992, USEPA and RF&P signed a CERCLA Administrative Order by Consent requiring RF&P to
study the extent of contamination at the Potomac Rail Yard. This order also required RF&P to assess the risks
that could be posed to people, plants and animals from site contaminants at the former Potomac Yard. USEPA
approved the extensive Extent of Contamination Study (ECS) and Human Health and Ecological Risk
Assessment (RA) in September and October 1995, respectively. These documents are discussed below.

5.1.2 Extent of Contamination Study (1995)

Pursuant to the requirements of the Administrative Order by Consent, RF&P undertook an extensive investigation
of soil, sediment, groundwater, and surface water at Potomac Yard, known as the ECS. Samples of soail,
sediment, surface water, and groundwater were collected and analyzed during this investigation from more than
600 sampling points. The analyses of these samples produced more than 83,000 data points that were evaluated.
After the work was completed, the ECS was submitted to USEPA in February 1995, subsequently revised and re-
submitted at USEPA's direction to take into account the comments of USEPA and other participating agencies,
and then approved by USEPA in September 1995. The ECS identified chemical residuals, metals, and petroleum
hydrocarbons present on the property.

5.1.3 Human Health and Ecological Risk Assessment (1995)

The primary objective of the 1995 RA was to evaluate potential risks associated with exposure to chemicals at the
former Potomac Yard as a result of anticipated redevelopment activities. Chemicals of potential concern (COPC)
were identified for each of the six Site Sub-Areas based on the extensive environmental sampling results
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presented in the ECS and anticipated development plans at that time. These Sub-Areas included the North Tail,
North Yard, Central Operations Area, South Yard, South Tail, and Potomac Greens (see previous Figure 4-1).

An analysis of potential exposure pathways was conducted in the RA for each of the six Sub-Areas under current,
interim, and future land-use scenarios. The most important receptors identified by the RA were current
trespassers and construction workers, on-site and off-site residents, utility workers, landscape workers, and
commercial workers for interim and future land-use. Potential inhalation of chemicals present in on-site soil and
incidental ingestion of soil were concluded to be the most important routes of potential exposure for quantitative
evaluation (Weinberg Consulting Group, 1995).

According to the RA, the highest potential exposures would be to construction workers from the potential
inhalation and ingestion of dust and potential inhalation of petroleum hydrocarbons in the Central Operations
Area. Because the majority of the Site was planned to be paved and/or capped with clean fill during
redevelopment, the RA concluded that little potential for exposure to future residents existed (Weinberg
Consulting Group, 1995).

5.1.4 Off Site Ecological Risk Assessment (1996)

The USEPA also required an Off-Site Ecological Risk Assessment in 1996 to assess potential impacts from site
contaminants in areas adjacent to the Site. The pertinent findings of the Off-Site Ecological Risk Assessment
showed that site contamination could have led to a lowered abundance and diversity of aquatic and bottom-
dwelling species in Four Mile Run and the Potomac River (Weinberg Consulting Group, 1997). The Off-Site
Ecological Risk Assessment was approved in 1997 by USEPA.

5.1.5 Engineering Evaluation/Cost Analysis (1996)

As a result of the Off-Site Ecological Risk Assessment, USEPA required RF&P to conduct an Engineering
Evaluation/Cost Analysis (EE/CA) to study actions to lessen the pollution threats to these ecological receptors.
The EE/CA was approved by USEPA in June 1996. The scope of the EE/CA was focused on the North Yard Tail,
North Yard, and Potomac Greens areas of Potomac Yard because the drainage outfalls from Potomac Yard to
Four Mile Run and the Potomac River were located in these areas. The scope of the EE/CA was to provide
interim solutions within each of the drainage pathways until the areas had been re-developed and the migration
pathways (outfalls) were removed or permanently closed. As directed by USEPA, and approved in the EE/CA and
work plans, RF&P conducted a CERCLA Removal Action to close the remaining outfalls to Four Mile Run,
eliminate the oil/water separator ponds and ditches, and remove sediments from the remaining outfall to the
Potomac River from Potomac Greens Sub-Area.

5.1.6 CERCLA Removal Action (1999)

In a letter dated March 25, 1999, USEPA deemed the CERCLA Removal Action complete, with the exception of
ongoing quarterly stormwater discharge monitoring activities that were later completed in August 1999. The
results of the stormwater discharge monitoring activities indicated that no stormwater discharges occurred from
the closed outfalls under the Removal Action to Four Mile Run or the Potomac River, and that the concentrations
of site-related COPCs discharging from the remaining permitted outfalls were well below USEPA-approved limits.
USEPA declared the Potomac Yard CERCLA site closed in accordance with all applicable regulatory
requirements in a letter dated October 20, 1999 (see Appendix F).

5.2 VDEQ Corrective Action Plan

Concurrent with the USEPA CERCLA studies and removal actions, petroleum-saturated soils were observed in
the subsurface soils and on groundwater at the former Central Operations Area. A Corrective Action Plan (CAP)
was prepared to satisfy petroleum cleanup requirements under the regulatory authority of VDEQ in accordance
with Virginia UST regulations.

As per the VDEQ approved CAP, an area encompassing approximately 1.23 acres was excavated to an average
depth of 12 feet and a total of 35,341 tons of petroleum-impacted soil was transported off site for proper treatment
and disposal. Additional site work included removal and disposal of 7,695 gallons of petroleum product and water
from groundwater recovery wells, and 400 gallons of petroleum-impacted sludge. The excavation was backfilled
with 23,880 cubic yards of available onsite soils. Analytical results of soil samples collected from the limits of the
excavation indicated that soil did not exhibit TPH concentrations above the VDEQ approved remedial end point of
4,400 mg/Kg (Earth Tech, 2000).

The CAP for the removal of petroleum-saturated soils in the Central Operations Area was completed in December
1999. Regulatory site closure for the Central Operations Area was granted by VDEQ on October 16, 2000 (see
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Appendix F). No other areas in Potomac Yard were required by VDEQ to implement corrective action for
petroleum-impacted soils.

5.3 Potomac Yard Landbay Environmental Assessment Reports

Following USEPA CERCLA and VDEQ regulatory closure in 1999, Sub-Areas of former Potomac Yard Site (at
this time conceptually referred to as “Landbays”) were sold and redeveloped, or are currently planned to be
redeveloped, into a mixed use development consisting of office, residential, retail, and hotel buildings. As part of
Landbay development planning activities, property owners have summarized the environmental conditions,
conducted additional voluntary site assessment, and developed site construction management plans to ensure
compliance with Virginia solid waste management regulations and City of Alexandria planning requirements. The
Potomac Yard Landbay concept development is shown on Figure 5-1.

Multiple assessment reports conducted for individual Landbay development are available at the City of Alexandria
and/or the VDEQ Voluntary Remediation Program (VRP) office locations, including reports for adjacent Landbay
D, Landbay E, and Landbay G, which are in proximity to the Build Alternatives. Based on the conclusions of the
Landbay assessments, much of the shallow fill that was used to level the former rail yard appears to have
contained petroleum products and/or heavy metals. Cinder ballast, the bottom ash left over from coal burning,
was used as fill material throughout large portions of the former Potomac Yard. Cinder ballast was found to
contain elevated levels of lead and arsenic. There is no definable pattern to the use of cinder ballast as fill; it was
used to fill in holes and depressions along with other fill, resulting in cinder ballast interspersed with other fill
material across the site (ECS, 2010).

Site management work plans or equivalent plans detailing risk management methods for potential subsurface
contaminants encountered during redevelopment were prepared for Landbay D, Landbay E, and Landbay G. The
work plans have included recommendations for removal and management of contaminated soils and placement
of a clean cap over impacted areas during redevelopment activities. Additional risk mitigation measures and
health and safety practices are implemented as needed, to maintain a level of no significant risk and address
residual contamination. A brief summary of the Landbay report conclusions and recommendations for Landbay D,
Landbay E, and Landbay G are provided below.

531 LandbayD

A site characterization was conducted at Landbay D in 2011. A total of ten soil borings were advanced across the
site to depths of 4 to 20 feet bgs. Soil samples were collected and analyzed for Total Petroleum Hydrocarbons-
Diesel Range Organics (TPH-DRO), PCBs, and metals. Soil analysis indicated TPH-DRO greater than 50 mg/kg
in six of twenty samples taken. Lead exceeded VDEQ Tier Il Risk Based Screening Level (RBSL) for
industrial/commercial property reuse in two of twenty samples and silver exceeded this level in ten of twenty
samples. One soil boring (B-8), located south of the proposed Metrorail Station Alternative D indicated a Toxicity
Characterization Leaching Procedure (TCLP) analysis result of 5.4 mg/L for lead at 4 feet bgs. The TCLP lead
result is slightly above USEPA's hazardous soil designation level of 5 mg/L for lead. Perched groundwater
conditions were encountered at 4 to 6 feet bgs. The Site Characterization Report (SCR) recommended that the
ground surface be capped with 2 feet of clean soil surface as a way of encapsulating the contaminated soil to
prevent exposure (ECS, 2011).

532 Landbay E

Landbay E consisted of vacant land and three bridges that cross Four Mile Run in the northern portion of the
project study area. Four soil borings were conducted at the property for a site characterization in 2011. Soil
samples were collected and submitted for TPH-DRO, PCBs, Semi-Volatile Organic Compounds (SVOCs), and
metals. Based on the laboratory analysis, multiple SVOCs and silver were detected above the VDEQ Tier Il RBSL
for commercial/industrial land use in soil samples collected from the upper two feet of soil. The SCR
recommended the ground surface be capped with two feet of clean soil as a way of encapsulating the
contaminated soil and limiting direct exposure to the contaminated soil.

5.3.3 Landbay G

Landbay G consists of the majority of the former Central Operations Area. The Central Operations Area CAP for
the removal of petroleum-saturated soils and petroleum impacted groundwater was completed in December 1999.
Regulatory site closure for the Central Operations Area was granted by VDEQ on October 16, 2000 (see
Appendix F).
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Figure 5-1: Potomac Yard Landbay Redevelopment Designations
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Two subsurface environmental investigations have been conducted at Landbay G following the VDEQ corrective
action described above. The first of these was completed in March 2004 and the second investigation was
completed in December 2006. Both of these studies were completed for the proposed redevelopment of Landbay
G. The results of these studies are discussed in detail in Section 5.2 of this report and briefly summarized below.

Soil samples from the 2004 and 2006 Landbay G investigations were tested for metals, total petroleum
hydrocarbons-gasoline range organics (TPH-GRO), TPH-DRO, VOCs, and PCBs. No metals, PCBs or VOCs
were found above USEPA Region Il human health RBSLs, with the exception of arsenic, chromium, lead,
selenium and naphthalene (ECS, 2010). The TPH-GRO concentrations in soil ranged up to 284 mg/kg and TPH-
DRO concentrations ranged up to 18,800 mg/kg. The groundwater sampling conducted at Landbay G in 2004 and
2006 detected TPH-DRO concentrations up to 1,880 mg/L and TPH-GRO concentrations up to 12.5 mg/L (ECS,
2010).

A Remedial Action Plan, dated October 18, 2011, was developed for the property and submitted to the Virginia
VRP for approval. The concepts proposed for risk mitigation at Landbay G include groundwater use restriction, a
two-foot clean soil cap or paved cover, over-excavated utility corridors, a soil management plan, a construction
worker health and safety plan, and a vapor intrusion study and/or vapor mitigation plan. Each of these options is
to be applied as necessary at Landbay G.

Appendix G contains a report log of over 250 environmental assessment reports or remediation documents which
were obtained from the USEPA Administrative Record, the VDEQ, and from the City of Alexandria. Table 5-1 lists
ten of the more relevant or extensive documents that have been discussed above and are frequently referenced
to describe the site regulatory history. All of the documents used in this report are referenced in Section 12.

5.4 Summary of Former and Potential RECs

This section describes former RECs which may potentially be within the study area. These RECs were identified
from the prior remedial activities completed for the regulatory requirements of USEPA, VDEQ or City of
Alexandria described in the previous section. RECs are shown in Figure 5-2.

541 Ballast

Based upon multiple environmental assessment reports conducted across the former Potomac Yard, much of the
shallow fill used to level the rail yard appears to have been cinder ballast which potentially contained elevated
levels of petroleum products and/or elevated concentrations of metals. Cinder ballast, the bottom ash left over
from coal burning, was used as fill material throughout large portions of the former Potomac Yard. Cinder ballast
commonly contains elevated levels of arsenic, lead, and copper. The distribution of cinder ballast as fill is not
present in a definable pattern; the cinder ballast was used to fill in holes and depressions along with other fill,
resulting in ballast interspersed with other types of fill across the site.

Contaminants found in the ballast fill are as follows:

e Concentrations of metals in previous laboratory analysis of cinder ballast vary widely over the site. The metals
most commonly associated with cinder ballast, based on the 1995 ECS report were: arsenic (average
concentration of 369 mg/kg; lead (average concentration of 210 mg/kg); and copper (average concentration of
112 mg/kg).

e Polynuclear aromatic hydrocarbon (PAH) average concentrations in cinder ballast ranged from 0.410 to 1.675
mg/kg. PCBs were also detected in cinder ballast and soil samples.

e The PCB “Aroclor 1260" was detected in 15 percent of soil samples at an average concentration of 0.278
mg/kg.

e Several common pesticides were detected sporadically. The most common pesticide detected was
dichlorodiphenyltrichloroethane (DDT) (11 percent of soil samples) at an average concentration of 0.047 mg/kg.

e 21 VOCs were detected in soil samples. The most wide-spread volatile organic contaminant (VOC) was
chloroform, found in 15 percent of soil samples, at an average concentration of 0.0036 mg/kg. Only
trichloroethylene (TCE), found in 4 percent of soil samples, exceeded 1 mg/kg in any sample, with a maximum
concentration of 3.510 mg/kg detected at the Central Operations Area refueling area.

e Petroleum hydrocarbons, primarily diesel fuel, were found in 101 of 318 soil and ballast samples throughout the
former Potomac Yard. The highest concentration detected (12,600 mg/kg) was found in the Central Operations
Area refueling area, where petroleum-saturated soils were identified and later removed under VDEQ direction.
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5.4.2 Former Oil/Water Separator Ponds

Three former oil/water separator ponds were located in the north, middle, and south portions of Potomac Greens
Sub-Area and collected surface water containing grease and spilled fuel oil from refueling and maintenance
operations in the Central Operations Area, North Yard, and South Yard areas. During 1977 and 1978, the three
ponds were moved slightly from their original locations, from east to west, to clear a path for the Metrorail
Blue/Yellow Line (ETI, 1995 Figure 5-2). The original oil/water separator ponds were then filled with soil and fly
ash (ETI, 1995).

During 1993, the three ponds were removed from Potomac Greens Sub-Area under direction of the USEPA-
approved EE/CA and Removal Response Action Plan. The soil beneath the ponds was excavated until the
concentration of TPH in the underlying soil was less than 100 mg/kg. Contaminated soil and pond sludge was
then properly disposed offsite. The areas once occupied by the ponds were subsequently refilled with clean soil
and seeded. The locations of the three former ponds are shown on Figure 5-2.

5.4.3 Potential Fly Ash Area

According to previous geotechnical investigations (Dames and Moore, 1986) and the 1995 ECS, a potential
widespread layer of fly ash 5 to 20 feet thick was deposited throughout the Potomac Greens Sub-Area between
the mid-1950s and 1963. In 1962 and 1963, additional fly ash was potentially deposited in an area approximately
150 feet north of a Dredge Spoils Area (1995 ECS, Figure 5-2). This Fly Ash Disposal Area was approximately
117 square feet (270 feet by 435 feet) and was covered by 6 inches to 1 foot of topsoil and by vegetation. Based
on the ECS results, boring logs (Dames and Moore, 1986) and historical aerial photographs (Appendix D), the
potential limits of fly ash within the Site is shown on Figure 5-2.

The previous fly ash analysis results, presented in the 1995 ECS, indicate all metals analyzed for by the
laboratory contained detectable concentrations. The metals arsenic, lead, and copper were detected most
frequently. Arsenic was detected at an average concentration of 106 mg/kg, lead was detected at an average
concentration of 34 mg/kg, and copper was detected at an average concentration of 70 mg/kg.

Soil borings completed for the 2011 Landbay D SCR, within the potential fly ash disposal area measured soil
concentrations of TPH-DRO greater than 50 mg/kg, with silver and lead above the VDEQ Tier Il RBSL for
industrial/commercial property reuse. One soil boring (B-8), located south of Alternative D indicated a TCLP
analysis result of 5.4 mg/L for lead at 4 feet bgs. The TCLP lead result is slightly above EPA's hazardous soil
designation level of 5 mg/L for lead (ECS, 2011a).

Central Operations Area

As part of the VDEQ approved CAP for petroleum contamination at the Central Operations Area, a total of 35,342
tons of petroleum-impacted soil was excavated and transported off site for treatment and disposal in 1999.
Additional site work included removal and disposal of 7,695 gallons of petroleum product and water from
groundwater recovery wells, and 400 gallons of petroleum-impacted sludge. Post-excavation analytical results of
soil samples collected from the limits of the CAP excavation indicated soil did not exhibit TPH concentrations
above the VDEQ approved remedial end point of 4,400 mg/kg (Earth Tech, 2000). The approximate area of
former petroleum-impacted soil is shown on Figure 5-2.

The CAP for the removal of petroleum-saturated soils and petroleum impacted groundwater in the Central
Operations Area of Potomac Yard was completed in December 1999. Regulatory site closure for the Central
Operations Area was granted by the VDEQ on October 16, 2000 (see Appendix F). No other areas in Potomac
Yard were required by the VDEQ to implement corrective action for petroleum-impacted soils.

Two subsurface environmental investigations have been conducted at the Central Operations Area following the
VDEQ corrective action described above. The first of these was completed at Landbay G in March 2004 and the
second investigation at Landbay G was completed in December 2006. The 2006 investigation was completed to
determine the vertical extent of contamination detected during the 2004 investigation. Both of these studies were
completed for the proposed redevelopment of Landbay G. A brief summary of these studies is provided below as
abstracted from a 2010 SCR for Landbay G (ECS, 2010).

Soil samples from the 2004 and 2006 Landbay G investigations were tested for metals, TPH-GRO, TPH-DRO,
VOCs, and PCBs. No metals, PCBs or VOCs were found above USEPA Region Il human health risk based
screening level standards, with the exception of arsenic, chromium, lead, selenium and naphthalene (ECS, 2010).
The detected arsenic levels in soil were elevated up to 479 mg/kg. The former studies concluded that elevated
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arsenic concentrations at the Potomac Yard property are typically associated with ballast material, and it is likely
that arsenic was derived from ballast material that was used as fill at Landbay G. The TPH-GRO concentrations in
the Landbay G soil samples ranged up to 284 mg/kg and TPH-DRO concentrations ranged up to 18,800 mg/kg
(ECS, 2010).

Based on the laboratory results from the previous 2004 study, and subsurface conditions observed during drilling
of the supplemental 2006 soil borings, materials above 9 feet in depth were assumed to be contaminated to some
degree. Of the ten samples collected from 9 to 12 feet bgs, only one, GP-5, contained TPH above detection limits.
All samples from 20 to 40 feet bgs contained no detectable TPH contamination (ECS, 2010).

5.4.4 Groundwater

The 1995 ECS detected sporadic contaminants in the ground water, with little correlation between contaminants
detected in upgradient wells and those detected in nearby downgradient wells at the site. There were two
exceptions: a groundwater plume of petroleum saturation in the former refueling area of the Central Operations
Area, and an area containing TCE, a VOC, with concentrations ranging from 140 micrograms per liter (ug/L) to
3,400 pg/L, also at the former Central Operations Area refueling area.

The historic 1995 ECS investigation measured groundwater metal concentrations that are most strongly
associated with cinder ballast, arsenic, copper, and lead. The site-wide average groundwater concentrations were
218 pg/L for arsenic, 206 pg/L for lead, and 204 ug/L for copper.

More recent groundwater sampling conducted at Landbay G in 2004 and 2006 detected TPH-DRO concentrations
up to 1,880 mg/L and TPH-DRO concentrations up to 12.5 mgL. The direction of groundwater flow from Landbay
G is east, toward the Potomac River.
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6.0 EXISTING CONDITIONS

6.1 Landbay and Developer Commitments

Former RECs within Potomac Yard have either been remediated in accordance with USEPA or VDEQ approvals
or have been mitigated by risk management methods during subsequent redevelopment. Risk management
methods of contaminants encountered during redevelopment activities have included removal of contaminated
soils and the implementation of risk mitigation measures.

Risk mitigation measures, such as soil management and construction health and safety practices are
implemented by Landbay developers, as needed, during redevelopment activities to maintain a level of no
significant risk to site workers and address residual contamination. Site Management Work Plans or equivalent
plans have been requested by the City of Alexandria in recent Landbay redevelopment to document such
measures. The level of mitigation and remediation which could be required for the project is dependent upon the
degree of potential contamination, how it relates to redevelopment, human and environmental risk factors, and
exposure pathways.

Prior Site Management Work Plans have included following elements: construction worker health and safety
plans, soil excavation management, dust control, construction dewatering plans, clean cap over contaminants left
in place, vapor barrier or mitigation measures, subsurface use and ventilation, over excavation of subsurface
utilities in impacted soils, and groundwater use restrictions.

Deed restrictions on land use, such as a prohibition on installation of water wells, have also been requested at
redeveloped landbays.

6.2 Former Potential Areas of Concern Current Status
6.2.1 Ballast

Much of the ballast material at the former Potomac Yard has been removed from areas no longer occupied by
track during on-going redevelopment activities. However, ballast can still be sporadically encountered in
previously undisturbed areas and/or at undisturbed depths. Ballast at the former Potomac Yard can commonly
contain elevated levels of arsenic, lead, and copper, and is a potential REC. Based on previous studies
conducted across the Potomac Yard, the ballast is usually encountered within the top 12 feet bgs (ECS, 2010).

6.2.2 Former Oil/Water Separator Ponds

The three former oil/water separator ponds in the Potomac Greens area were excavated and backfilled in 1993.
As discussed in Section 5.4.2, the oil/water separator ponds historically collected surface water containing grease
and spilled fuel oil from refueling and maintenance operations at the former Potomac Yard Central Operations
Area. There is potential for residual petroleum impacted soil and groundwater to remain in undisturbed subsurface
areas at and near the former oil/water separator pond locations.

6.2.3 Potential Fly Ash Areas

Based on the 1995 ECS results, previous geotechnical boring logs (Dames and Moore, 1986), and historical
aerial photographs (Appendix D), the potential limits of fly ash within the Site are shown in Figure 6-1.

Previous laboratory analysis of fly ash from the study area detected arsenic at an average concentration of 106
mg/kg, lead was detected at an average concentration of 34 mg/kg, and copper was detected at an average
concentration of 70 mg/kg (ETI, 1995). A recent soil boring conducted south of Build Alternative D within the
extent of fly ash, indicated a TCLP result of 5.4 mg/L for lead at 4 feet bgs. The TCLP lead result is slightly above
USEPA's hazardous soil designation level of 5 mg/L for lead (ECS, 2011a).
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Figure 6-1: Potential/Former Recognized Environmental Condition Sites (RECS)
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6.2.4 Former Central Operating Area Petroleum Hydrocarbons

The VDEQ approved CAP for the removal of petroleum-saturated soils and petroleum impacted groundwater in
the Central Operations Area of Potomac Yard was completed in December 1999. Regulatory site closure for the
Central Operations Area was granted by VDEQ on October 16, 2000 (see Appendix F).

Based on the elevated levels of petroleum, TPH and metals identified in soils and groundwater during Landbay G
(former Central Operations Area) environmental site assessment in 2004 and 2006, Landbay G was entered into
the Virginia VRP and was assigned VRP Site Number 00548. A Response Action Plan (RAP) that details risk
mitigation management methods during future construction at Landbay G was submitted and approved by the
VDEQ in 2009 (ECS, 2009).

Landbay G is currently undeveloped. The property contains a large stockpile of soil imported from the northern
portion of the former Potomac Yard. As approved by the VRP program, the soils in the stockpile are being treated
with lime and spread out on various portions of Landbay G property. There are currently no buildings or
permanent structures on Landbay G (ECS, 2010).

The former Central Operations Area (Landbay G) is potentially hydraulically up-gradient of Build Alternative B,
and to a lesser extent the features of Build Alternative A and Build Alternative D (e.g., pedestrian bridge
structures). There is potential for contamination to remain and/or to have migrated toward the Build Alternative
locations.

6.3 Groundwater

Site-wide groundwater data from the 1995 ECS indicates contaminants were detected sporadically in ground
water, with little correlation between chemicals detected in up-gradient wells and those detected in nearby down-
gradient wells at the site. The 1995 ECS investigation focused groundwater analysis on the metals most
commonly associated with ballast; arsenic, copper, and lead. The site-wide average groundwater concentrations
were 218 ug/L for arsenic, 206 pg/L for lead, and 204 pg/L for copper (ETI, 1995).

Recent groundwater sampling conducted at Landbay G in 2004 and 2006 detected concentrations of 1,880 mg/L
TPH-DRO and 12.5 mg/L of TPH-DRO respectively (ECS, 2010). The historic reported direction of groundwater
flow from the former Central Operations Area (Landbay G) is to the east, towards the approximate locations of
Build Alternatives A, B, and D.

6.4 Potential Data Gaps

Regulatory contacts at VDEQ and the City of Alexandria Office of Environmental Quality have assisted with the
Draft EIS process by providing background information and available environmental assessment reports for
Potomac Yard. However, environmental assessment, site characterization, and risk mitigation assessment prior to
redevelopment at individual landbays at Potomac Yard is ongoing. Recent or future environmental data reported
for an individual Landbay in proximity of the Metrorail project boundary may not have been available at the time of
this report.

Potential data gaps could possibly be created by future refinement of the Build Alternative locations and proposed
construction techniques. For example, the potential extent of excavation of unsuitable soils prescribed by future
geotechnical borings, the extent of fill required, or use of alternative foundation methods may affect the magnitude
of potential construction effects of hazardous materials at the project site.
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7.0 POTENTIAL EFFECTS

7.1 Permanent Effects

7.1.1 No Build Alternative

The No Build Alternative would have no permanent effects. The No Build Alternative would not disturb potential
residual contaminants at RECs. The potential residual contaminants at RECs under current land use conditions
do not represent a human health or ecological risk and would remain in place until addressed in the future
redevelopment at Potomac Yard.

7.1.2 Build Alternatives

RECs within the limits of disturbance or limits of construction of each Build Alternative are shown in Figure 7-1
(Build Alternative A), Figure 7-2 (Build Alternative B), and Figures 7-3 to 7-5 (Build Alternative D).

7.1.3 Build Alternative A

Build Alternative A would not result in long-term or permanent adverse effects related to RECs identified within
the study area due to risk mitigation and engineering controls and measures that would be undertaken.

Build Alternative A and portions of the track alignment may be constructed on soils and fill material with
contaminated ballast and fly ash material documented by prior environmental investigations. In addition,
Alternative A has the potential to encounter migrated or residual contamination in soil and groundwater from the
former Central Operations Area. Potential effects to these RECs would be due to temporary construction activities
(discussed in more detail in Section 7.2) and would not be considered permanent impacts.

Major fill or excavation is not anticipated to be required for the construction of this alternative, as the Metrorail
tracks would follow their existing alignment and the platforms would be built at-grade. Drilled shafts or driven piles
would be used as structural foundations for the station and pedestrian bridge structures. All soil and fill material
excavated at the site would be properly disposed off-site and replaced with clean fill.

No significant below-grade structures at this time are proposed for Build Alternative A. Subsurface features would
be limited to underground utilities, vaults, or shallow excavations needed to facilitate the installation of the drilled
shafts or driven piles. Therefore, little to no dewatering of construction excavations would be anticipated for Build
Alternative A.

7.1.4 Build Alternative B

Build Alternative B would not result in long-term or permanent adverse effects related to RECs identified within
the study area due to risk mitigation and engineering controls and measures that would be undertaken.

The limits of disturbance and limits of construction for Build Alternative B may cover identified RECs such as the
fly ash areas, former oil/water separator ponds, ballast material, and potential residual contamination in soil and
groundwater migrated from the former Central Operations Area. Potential effects to these RECs would be due to
temporary construction activities (discussed in more detail in Section 7.2) and would not be considered
permanent impacts.

Approximately 1,400 linear feet of fill would be required for the Alternative B track alignment and station platforms.
The vertical depth of fill required to accommodate the 600-foot station platform ranges from 8 to 16 feet due to
existing topographical elevation and a gradual change in slope of the realigned track. Drilled shafts or driven piles
would be used as the structural foundations for the station, pedestrian bridge and retaining wall structures. The
vertical depth of fill required to accommodate the realigned track ranges from 1 to 15 feet. All soil and fill material
required to be excavated at the site would be properly disposed off-site and replaced with clean fill. This clean fill
would come from off-site resources and would include soils that are conducive to track functions and load-bearing
specifications.

No below-grade structures are proposed for Build Alternative B at this time. New subsurface features would be
limited to underground utilities, vaults, or shallow excavations for piles. For the most part, these features would be
contained to the clean fill needed to accommodate the station platform and required track.

7.1.5 Build Alternative D

Build Alternative D would not result in long-term or permanent adverse effects related to RECs identified within
the study area due to risk mitigation and engineering controls and measures that would be undertaken.
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No significant below-grade structures are proposed, and major excavation is not required for Alternative D, which
would be built upon aerial structures. Piers or bents that would be constructed for Alternative D would be built on
drilled shafts or driven piles.

Realigned and new track for Build Alternative D would be built on aerial structures and retained fill. RECs within
the limits of disturbance include locations of fly ash, ballast material, and potential residual contamination in soil
and groundwater migrated from the former Central Operations Area primarily towards the southern end of the
platform and any pedestrian access ways. Potential effects to these RECs would be due to temporary
construction activities (discussed in more detail in Section 7.2) and would not be considered permanent impacts.

No below-grade structures at this time are proposed for Build Alternative D. Subsurface features would be limited
to underground utilities, vaults, or shallow excavations needed for piles or piers. Soil disturbance can be lessened
at the potential RECs if driven piles, shafts, or sheeting can be used rather than drilled shafts to accommodate
any excavations.
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Figure 7-1: Build Alternative A Potential/Former Recognized Environmental Condition Sites (RECs)
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Figure 7-2: Build Alternative B Potential/Former Recognized Environmental Condition Sites (RECs)
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Figure 7-3: Build Alternative D Potential/Former Recognized Environmental Condition Sites (RECs) — North
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Figure 7-4: Build Alternative D Potential/Former Recognized Environmental Condition Sites (RECs) — Middle
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Figure 7-5: Build Alternative D Potential/Former Recognized Environmental Condition Sites (RECs) — South

-

up B gu] NPD SED-2

nd _ | : ALTERNATIVE D
Drainage Ditch Sesiment Sample "0 Swtacs POB Only Sampie! Ponenae iilter Bageciibn Fond’ : 1: As detailed in the ETI, Inc., Extent of Contamination Study, May 24, 1995, PotentialiFormer
Landbay D Boring o Surtace Sample Faint [ Former Extent of Resigual Fhag L TRH =710 pom 2 As detailed in the ECS, Inc., Site Characterization Report - Recognized Environm ental
Eosmas Morkoring Wall" 260 Estimated Ballast Thickness (f) ° ] Former Extent of Petroleum Excavated Soils _ Lmdbay D, February 15, 2011. - Condition Sites (REC)

PCE

—— Proposed Track for Aliernative D Map 3 of 3

Permanent Reference Foint ' —— CSXT Tracks
'SW - Sediment - Surface Water Sample’ — - Existing Metrorail Blue Line’ . s

: \ i____| Proposed Aerisl Structure over Raikoad or Water
Seqimantana Wt Sy Exktog ARSI | Potentis| Limiss of Fly Ash Arsa basad upan former

Q- SQlSm'rgprool!m' [ ]bmhnﬂ.mdhuyﬂ(:iunﬁolc-p r—oupuh boring logs. lndhntuﬂwlllrhlphnwm'

Potomac Yard Metrorail Station EIS | DRAFT Phase | ESA and Hazardous & Contaminated Materials Technical Memorandum -




(This page left intentionally blank)

Potomac Yard Metrorail Station EIS | DRAFT Phase | ESA and Hazardous & Contaminated Materials Technical Memorandum 42



7.2 Temporary Construction Effects

RECs are most likely to be encountered during construction activities associated with the Build Alternatives.
Temporary impacts from RECs may result from the following types of construction activities:

e Grading for the tracks;

e Clearing, grubbing, and grading for the station facilities and pedestrian bridges;
e Construction of new embankments for track;

e Construction of piers or bents for aerial sections of track and platforms;

o Dirilling shafts and driving piles for structural foundations, and

o Fill activities.

Two of the construction effects, contaminated soil excavation and disposal, and contaminated groundwater
dewatering during construction, are further discussed below.

7.2.1 Contaminated Soil Excavation and Disposal

RECs in subsurface soil consisting of fly ash, TPH and petroleum-impacted soils, and ballast material, have been
identified within the limits of disturbance or construction for Build Alternative A, Build Alternative B, and to a lesser
extent at Build Alternative D. Residual oil may also be present in subsurface soil at the former Oil/Water separator
Ponds at Alternative B. If subsurface soil containing RECs is excavated, waste characterization sampling must be
performed as discussed below.

Waste characterization sampling of excavated contaminated materials for disposal purposes will need to be
performed including a toxicity characteristic leachate procedure (TCLP) to determine if the materials would be
considered hazardous. All waste characterization sampling must be completed prior to any off-site shipment of
material and meet the requirements of the intended licensed disposal facility. All excavated soil containing RECs
must be managed on-site, sampled, manifested, and transported and disposed according to Virginia solid waste
management regulations as detailed in site work plans or equivalent site plans.

722 7.23 Contaminated Groundwater Dewatering

Based on previous CERCLA, VDEQ, and Landbay environmental assessment reports at Potomac Yard, the
shallow groundwater encountered during construction is likely contaminated with residual levels of TPH, VOCs,
SVOCs and metals. The groundwater depth should be evaluated during the project design phase to identify the
necessity of dewatering, groundwater control requirements if dewatering is required, and disposal requirements of
contaminated groundwater. The groundwater will need to be retained and will require sampling, waste
characterization, pretreatment and a temporary permit for on-site discharge or discharge to the local sanitary
sewer system depending upon the volume or concentrations of contaminants.

8.0 POTENTIAL MITIGATION AND REMEDIAL OPTIONS

8.1 Proposed Designs and Construction Techniques

No large-scale below-grade structures are proposed, and significant volumes of soil from excavation are not
anticipated for any of the build alternatives. The majority of each of the station structures would be constructed
upon drilled shafts or driven piles. The majority of the subsurface features are anticipated to be contained to
underground utilities, vaults, and other shallow excavations needed to facilitate the installation of piles, piers or
bents.

Soil disturbance would be further lessened at the potential RECs by use of driven piles, shafts, or sheeting that
can be used rather than drilled shafts to accommodate any excavations. These best management practices and
construction mitigation methods are intended to lessen impacts from contaminated materials wherever possible.

Potomac Yard Metrorail Station EIS | DRAFT Phase | ESA and Hazardous & Contaminated Materials Technical Memorandum 43



8.2

Best Management Practices and Mitigation

This section describes Best Management Practices (BMP) and remedial options that could be used to mitigate
risks posed by potential residual contamination at RECs if encountered during construction of the project.

These BMP and mitigation strategies and techniques are typically compiled into a Site Management Work Plan or
equivalent document prior to construction. Elements of the Site Management Work Plan typically include:

821

Soil Management Plan

Construction Worker Health and Safety Plan

Plans for clean capping of impacted soil

Construction dewatering plans

Plans for over excavation of utilities in impacted soils, and
Vapor mitigation evaluation

Site Management Work Plan

A Site Management Work Plan (or equivalent site plans) describes temporary measures to mitigate potential risks
from contaminants to construction workers and the environment. The Plan is developed prior to construction and
may include the following elements based on other Site Management Work Plans developed for adjacent
landbays:

Construction worker health and safety — The RA approved by the USEPA in 1995 concluded that development
activities would not pose elevated risks to human health. However, potential exposure to chemical constituents
(i.e., arsenic and lead) in soil materials may occur through direct contact with soils at RECs or inhalation of dust
particles (Weinberg Consulting Group, 1995). Therefore, construction worker protective measures may be
required to ensure compliance with Occupational Safety and Health Administration (OSHA) regulations during
construction activities.

Contaminated soil excavation and disposal — As defined in the Site Management Work Plan or equivalent, the
site engineer will monitor excavation of site soils during excavations in RECs and segregate and properly
manifest soils indicative of ballast, fly ash, and petroleum contamination.

Dust control measures — Dust inhalation exposure will not be likely to occur after final development and the
cessation of earthmoving activities. Construction workers’ exposure to dust may occur during excavation and
earthmoving activities. The 1995 RA does not predict adverse health effects from dust. However, engineering
controls and work practices may be implemented to minimize potential exposure of construction workers to
particulate emissions. A limited dust monitoring program may be used during a portion of earthwork activities to
confirm the 1995 RA conclusion of no adverse effect.

Construction dewatering — Prior to discharging water from the site, contaminant reduction may be instituted, if
necessary, based on site conditions and permit requirements. All appropriate discharge permits should be
obtained prior to dewatering or discharge from the site.

Clean capping of contaminants left in place — To mitigate risk to users of the developed property, a final grade
may include a two-foot clean soil cap or an impervious hardscape cover to encapsulate contaminated material
left in place, if necessary, after excavation is complete.

Vapor barrier or mitigation measures evaluation — Previous environmental analysis has indicated that VOC
contaminants in soil and groundwater resulting in potential indoor air issues are not elevated or widespread.
However, during previous Landbay development plans at Potomac Yard, the City of Alexandria has requested
that each building structure require vapor barrier and sub-grade ventilation unless the need for these measures
is evaluated and determined to be unnecessary by a professional engineer (ECC, 2011).

Over excavation of subsurface utilities in impacted soils — To mitigate potential future exposure to utility
construction workers, planned utility corridors in contaminated soil at landbays in Potomac Yard have been
planned to be over-excavated two feet beyond the extent of a typical excavation for the type and size of utility to
be installed (ECC, 2011).

Land use restrictions — To mitigate risk of groundwater ingestion, contact, or use of contaminated groundwater,
previous Landbay development at Potomac Yard has included plans for a deed restriction precluding use of
groundwater from the site for potable purposes.
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8.2.2 Voluntary Remediation Program

The VDEQ Voluntary Remediation Program (VRP) is an alternative and voluntary remedial option program to
document mitigation measures. The VRP is a streamlined mechanism for site owners or developers to voluntarily
address contamination at sites with concurrence from the VDEQ. When the mitigation measures are satisfactorily
completed, VDEQ issues a "certification of satisfactory completion of remediation”. This certification provides
assurance that the remediated site would not later become the subject of a VDEQ enforcement action unless new
issues are discovered. Potential regulatory requirements and coordination is discussed in Section 9.

8.2.3 Other

Other BMPs would be used on the construction site, such as pollution control devices, development of spill
prevention programs, installation and maintenance of runoff diversion and secondary containment structures. The
BMPs and sediment and erosion control plans would be prepared and submitted with site plans to the City of
Alexandria and Arlington County.

The potential chemicals of concern, construction impacts, best management practices (BMPs) and potential
mitigation measures for Build Alternatives A, B and D are summarized in Table 8-1, Table 8-2 and Table 8-3
respectively.
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Table 8-1: Alternative A Impact, Best Management Practice and Mitigation Summary

Potential/
Former REC

Potential Chemicals of Concern

Potential Construction Impacts

Potential BMP or Mitigation

Residual Fly Ash
Area

Elevated concentrations of metals were detected in
previous fly ash analysis immediately north of the
Potomac Greens (ETI, 1995). Arsenic detected at
an average concentration of 106 mg/kg, lead at 34
mg/kg, and copper at 70 mg/kg.

Soil samples obtained as part of the adjacent
Landbay D Site Characterization in 2011 (ECS,
2011) indicate TPH-DRO greater than 50 mg/kg,
silver, and lead above VDEQ Tier Il Risk based
screening level (RBSL) for industrial/commercial
property re-use. One soil sample from Landbay D
(B-8) had a Lead TCLP analysis result of 5.4 mgl/L,
slightly above the USEPA's hazardous soll
designation.

Potential to encounter fly ash at the proposed
station platform, tracks, and to a lesser extent at
the pedestrian footbridge primarily with the
advancement of piles, footers, and utilities.
However, significant amount of fill or soil
excavation is not anticipated to be required, as the
Metrorail tracks would follow their existing
alignment and the platforms would be built at-
grade. Drilled shafts or driven piles would be used
as foundations for the station and pedestrian
bridge structures.

Former Potomac
Yard Central
Operations Sub-
Area Former TPH
and Free Product

Levels of up to 11 feet of free product were formerly
located at the former Potomac Yard Central
Operations Sub-Area, along with elevated levels of
TPH. Given the former potential groundwater flow
direction, any residual contaminants that remain in
this area had the potential to migrate eastward
towards the project area.

Recent Landbay G (former Central Operations
Area) SCR reports indicate elevated TPH and
metals remain in soils and groundwater at this
adjacent property.

Potential to encounter migrated/residual
contamination from the former Central Operations
Area at or near the northernmost pedestrian
footbridge "head house" and to a lesser extent the
northern portion of the Station Platform. However,
significant amounts of fill or soil excavation is not
anticipated

Former Cinder
Ballast

Cinder ballast ranging up to 10 feet thick may
sporadically remain near Build Alternative A. Cinder
ballast analytical results commonly contained
elevated levels of metals, including lead and
arsenic.

Advancement of piles, footers, and utilities along
the ROW and for the pedestrian overpass into
former ballast is possible. However, much of the
near ground surface ballast has been removed at
the site with only sporadic pockets of ballast in
previously undisturbed areas remaining.

A Site Management Work Plan to avoid and
minimize risks from potential contaminants to
construction workers and the environment
may be developed to document and maintain
no significant risk status during construction.
Site Management Work Plan or equivalent
site plan components may include an
Environmental Health and Safety Plan, Soil
Excavation and Disposal, Utility Clean
Corridor Preparation, Dust Control,
Construction Dewatering, Clean Fill and
Surface Soil Cap, Vapor barrier or mitigation
measures, subsurface use and ventilation,
groundwater use restrictions, and post
remedial actions.1

Groundwater

Potential for residual low level of TPH, VOCs,
SVOCs and metals in the groundwater.

Little to no dewatering of construction excavations
is anticipated. Dewatering activities will be
dependent upon the depth and amount of
subsurface work. Major excavation is not
anticipated to be required for the construction of
Build Alternative A.

Existing fill present on west side of ROW may also
limit volumes of generated groundwater as
groundwater is at deeper depth.

Should temporary dewatering of construction
excavations be necessary, a National
Pollution Discharge Elimination System
(NPDES) or Publicly-owned Treatment Works
(POTW) Permit may be required, if
applicable. The dewatering design and
permitting activities, if necessary, will be
evaluated in the project design phase.2

! A Site Management Plan is considered to be a BMP unless it is required as a mitigation measure because of contaminants found during the Phase Il ESA.

2

Because the groundwater is anticipated to be contaminated from past industrial use, dewatering of construction excavations would be a mitigation measure required by regulatory authorities.
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Table 8-2: Alternative B Impact, Best Management Practice and Mitigation Summary

Potential/ Former REC Potential Chemicals of Concern Potential Construction Impacts Potential BMP or Mitigation

Residual Fly Ash Area Elevated metals were detected in previous fly ash | Residual fly ash areas, potential residual Soil disturbance may be lessened if driven
analysis immediately north of the Potomac contaminants from the former oil/water piles, shafts, or sheeting can be used rather
Greens (ETI, 1995). Arsenic was detected at an separator ponds, and potential residual or than drilled shafts or excavations to
average concentration of 106 mg/kg, lead at 34 migrated contaminants from the former Central | accommodate a mechanically stabilized
mg/kg, and copper at 70 mg/kg. Operations Area may be encountered during engineered (MSE) wall.
clearing, grubbing activities, and potential soil
Former Qil/Water Potential for residual TPH, PCBs or other residual | excavation. All soil and fill material required to be
Separator Ponds contaminants in soils. In 1973, the three oil/water excavated at the site will be properly
retention ponds were relocated to clear a path for | Drilled shafts or driven piles would be required disposed off-site and replaced with clean fill.*
the Metrorail Yellow Line. The old ponds were as foundations for the Metrorail station,
filled with ash and soil. In 1993, the retention pedestrian bridge and retaining wall structures. | A Site Management Work Plan to avoid and
ponds were removed. The ponds were The vertical depth of fill required to minimize potential risks from contaminants to
dewatered, and the sludge/sediment disposed off- | accommodate the realigned track ranges from construction workers and the environment
site. 1 to 15 feet. may be developed to document mitigation
Former Potomac Yard Up to 11 feet of petroleum free product were measures and maintain no significant risk
Central Operations Sub- | formerly located in soils at the adjacent and up- No below-grade structures are proposed for status at the property during construction.?
Area Former TPH and gradient Former Central Operations Area, along Build Alternative B at this time. Subsurface
Operations Sub-Area with elevated levels of TPH, VOCs, SVOCs, and features would be contained to underground The Site Management Work Plan or
Former TPH and Free metals. Given the former potential groundwater utilities, vaults, or shallow excavations needed equivalent may include an Environmental
Product flow direction, any residual contaminants that to facilitate the installation of piles. For the most | Health and Safety Plan, Soil Excavation and
remain in this area had the potential to migrate part, these features would be contained within Disposal, Utility Clean Corridor Preparation,
eastward towards the project area. the clean fill needed to accommodate the Dust Control, Construction Dewatering,
Former Cinder Ballast Historic cinder ballast analytical results commonly | Station platform and required track. Clean Fill and Surface Soil Cap, Vapor
contained elevated levels of lead and arsenic. barrier or mitigation measures, subsurface
use and ventilation, groundwater use
restrictions, and post remedial actions.
Groundwater Potential for residual low level of TPH, VOCs, Although little to no dewatering of construction The dewatering requirement, design and
SVOCs and metals in the groundwater. excavations is anticipated, there is a potential permitting activities will be evaluated in the
for temporary dewatering of construction project design phase. An NPDES or POTW
excavations of footers, utilities, etc. that Permitting may be required, if dewatering is
intercept the shallow perched groundwater at applicable.?
the Site.

! Excavation and disposal of soil and fill material is considered to be a BMP unless it is required as a mitigation measure because of contaminants found during the Phase Il ESA.
% A Site Management Plan is considered to be a BMP unless it is required as a mitigation measure because of contaminants found during the Phase Il ESA.
® Because the groundwater is anticipated to be contaminated from past industrial use, dewatering of construction excavations would be a mitigation measure required by regulatory authorities.
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Table 8-3: Alternative D Impact, Best Management Practice and Mitigation Summary

Potential/ Former
REC

Residual Fly Ash
Area

Potential Chemicals of Concern

Metals were detected in previous fly ash analysis
immediately north of the Potomac Greens (ETI,
1995). Arsenic detected at an average
concentration of 106 mg/kg, lead at 34 mg/kg,
and copper at 70 mg/kg.

Soil samples completed as part of Landbay D Site
Characterization in 2011 (ECS, 2011) indicate
TPH-DRO greater than 50 mg/kg, silver, and lead
above the VDEQ Tier Il Risk based screening
level (RBSL) for industrial/commercial property re-
use. A soil sample from Landbay D had a Lead
TCLP analysis result of 5.4 mg/L, above the
USEPA's hazardous soil designation.

Former Potomac Yard
Central Operations
Sub-Area Former
TPH and Operations
Sub Area Former
TPH and Free
Product

Levels of up to 11 feet of free product were
formerly located at the former Potomac Yard
Central Operations Sub-Area, along with elevated
levels of TPH VOCs, SVOCs, and metals. Given
the former potential groundwater flow direction,
any residual contaminants that remain in this area
had the potential to migrate eastward towards the
project area.

Former Cinder Ballast

Historic cinder ballast analytical results commonly
contained elevated levels of lead and arsenic.

Potential Construction Impacts

Residual fly ash areas could be encountered at
depth for tracks/pile and pier work south of the
proposed station. Potential residual/migrated
contaminants from the former Central
Operations Sub-Area has the potential to be
encountered for tracks, pile and pier work
immediately south of the proposed station.
Former cinder ballast can occur sporadically
throughout project area. The main platform
area appears to be located away from the main
RECs.

No significant below-grade structures are
proposed and major excavation is not required
for Build Alternative D which would be built
upon aerial structures. Piers or bents that would
be constructed for Build Alternative D would be
built upon piles.

Subsurface features would be contained to
underground utilities, vaults, or shallow
excavations needed to facilitate the installation
of piles and piers. Soil disturbance can be
lessened at the potential RECs if driven piles,
or shafts, or sheeting can be used rather than
drilled shafts to accommodate any excavations.

Potential BMP or Mitigation

A Site Management Work Plan to avoid and
minimize risks from potential contaminants to
construction workers and the environment
may be developed to document mitigation
measures and maintain no significant risk
status at the property during construction.

The Site Management Work Plan or
equivalent may include an Environmental
Health and Safety Plan, Soil Excavation and
Disposal, Utility Clean Corridor Preparation,
Dust Control, Construction Dewatering,
Clean Fill and Surface Soil Cap, Vapor
barrier or mitigation measures, subsurface
use and ventilation, groundwater use
restrictions, and post remedial actions.!

Groundwater

Potential for residual low level of TPH, VOCs,
SVOCs and metals in the groundwater.

Little to no dewatering is anticipated for the
proposed Build Alternative D. Temporary
dewatering activities may be required,
dependent upon the depth and amount of
subsurface work. Dewatering activities could
be associated with footers, utilities, etc.

NPDES or POTW Permitting may be
required, if applicable. May be included with
a Materials Management Plan, as part of the
Site Management Work Plan.

! A Site Management Plan is considered to be a BMP unless it is required as a mitigation measure because of contaminants found during the Phase Il ESA.
% Because the groundwater is anticipated to be contaminated from past industrial use, dewatering of construction excavations would be a mitigation measure required by regulatory authorities.
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9.0 POTENTIAL REGULATORY REQUIREMENTS AND COORDINATION

In addition to required NEPA regulations and guidance, the regulatory requirements and coordination relating to
hazardous and contaminated materials that may be encountered during construction include the following federal,
state and local laws, and guidance.

9.1 Federal
9.1.1 Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)

CERCLA is a federal law designed to clean up sites contaminated with hazardous substances. The CERCLA law
provides broad federal authority to clean up releases or threatened releases of hazardous substances that may
endanger public health or the environment. The law authorized the USEPA to identify parties responsible for
contamination of sites and compel the parties to clean up the sites.

In September 1992, USEPA and RF&P signed a CERCLA Administrative Order by Consent requiring RF&P to
study and remediate contamination at the Potomac Rail Yard. USEPA declared the Potomac Yard CERCLA site
closed in accordance with all applicable regulatory requirements in a letter dated October 20, 1999 (see
Appendix F). As this site status is closed, CERCLA regulations are no longer applicable to this property.

9.1.2 Resource Conservation and Recovery Act (RCRA)

A hazardous waste is defined by the Resource Conservation and Recovery Act (RCRA) as a waste that poses
substantial or potential threats to public health or the environment. The treatment, storage and disposal of
hazardous waste are regulated under RCRA. A hazardous waste is defined under RCRA in 40 CFR 261 where
they are divided into two major categories: characteristic wastes and listed wastes.

Characteristic hazardous wastes are materials that are known or tested to exhibit one or more of the following
four hazardous traits: ignitability (i.e., flammable), reactivity, corrosively, and toxicity. Potentially excavated
contaminated soil, fly ash, and ballast material generated at the site from RECs may need to be characterized to
determine if the material is considered a hazardous waste. Such wastes will need to be labeled, transported, and
disposed as hazardous waste at an appropriately permitted disposal facility.

9.1.3 Clean Water Act (CWA)

The Clean Water Act (33 U.S.C. 1251) - The Clean Water Act establishes the basic structure for regulating
discharges of pollutants into the waters of the United States and regulating quality standards for surface waters.
Construction dewatering discharge from this site may need to be pretreated and permitted.

9.1.4 USEPA All Appropriate Inquiries (AAIl) - 40 CFR Part 312

All Appropriate Inquiries (AAl) is a process of evaluating a property's environmental conditions and assessing the
likelihood of any contamination. The USEPA published a final rule setting federal standards for the conduct of all
appropriate inquiries. The rule was published in the Federal Register on November 1, 2005. The All Appropriate
Inquiries Final Rule provides that the ASTM E1527-05 standard is consistent with the requirements of the final
rule and may be used to comply with the provisions of the rule.

9.1.5 Toxic Substances Control Act (TSCA)

The Toxic Substances Control Act (TSCA), passed by the United States Congress in 1976, regulates the
introduction of new or already existing chemicals. The TSCA sections which could potentially be relevant to the
Site define PCB concentrations that represent unreasonable risk to public health or the environment. The
regulations implementing TSCA are found in Title 40 of the CFR, Chapter I, Subchapter R. The TSCA program is
run by EPA and is not delegated to any state agency.

9.1.6 Hazardous Materials Transportation Act of 1975 (HMTA)

The Hazardous Materials Transportation Act of 1975 (HMTA) is a transportation-related statute to improve the
regulatory and enforcement authority of the Secretary of Transportation to protect against risks to life and property
which are inherent in the transportation of hazardous materials in commerce. The HMTA includes regulations
which apply to any person who transports, or causes to be transported or shipped, a hazardous material.
Hazardous materials regulations are subdivided by function into four basic areas:

e Procedures and/or Policies 49 CFR Parts 101, 106, and 107.
e Material Designations 49 CFR Part 172.
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e Packaging Requirements 49 CFR Parts 173, 178, 179, and 180.
e Operational Rules 49 CFR Parts 171, 173, 174, 175, 176, and 177.

9.2 State
9.2.1 Virginia Hazardous Waste Management Regulations (VHWMR)

The Virginia Hazardous Waste Management Regulations (VHWMR) is applicable to the management and
disposal of excavated soil at the site that may be potentially contaminated with hazardous materials. The VHWMR
incorporates the federal RCRA Regulations 40 CFR Part 261, Subpart C, and Subpart D.

9.2.2 Virginia Solid Waste Management Regulations (9 VAC 20-80-10)

The Virginia Solid Waste Management Regulations (VSWMR) establish standards and procedures applicable to
the management of solid wastes and design, construction, operation, maintenance, closure and post-closure care
of solid waste management facilities in Virginia. The regulations establish facility standards for disposal of solid
wastes generated during remediation activities. Solid waste generated at the site must be managed in
accordance with VSWMR. Disposal facilities must meet VSWMR guidelines to accept the waste material.

9.2.3 Virginia Voluntary Remediation Program (VRP)

The Virginia VRP is a voluntary streamlined mechanism for site owners or operators to voluntarily address
contamination at sites with concurrence from the VDEQ. When the remediation is satisfactorily completed, VDEQ
issues a "certification of satisfactory completion of remediation." This certification provides assurance that the
remediated site will not later become the subject of a VDEQ enforcement action unless new issues are
discovered. The VRP program utilizes generic tiered risk based screening criteria based on proposed land use.
The VRP risk based screening levels can be utilized to screen site data for potential soil, groundwater, and vapor
intrusion chemicals of concern. The VRP could be considered by the project team management as an alternative
remedial program to address residual site contamination.

9.2.4  Virginia Pollutant Discharge Elimination System (VPDES) (9 VAC 25-32-10 to 940)

The Virginia Pollutant Discharge Elimination System (VPDES) are standards for discharging pollutants into
surface waters of the Commonwealth which are enforced by the City of Alexandria. A temporary discharge permit
may be required from the City of Alexandria should discharge of groundwater from excavations be required at the
potential Metrorail Station locations.

9.2.5 Virginia Erosion and Sediment Control Regulations (4 VAC 50-30-10 to 110)

Erosion and sediment control plans are to be submitted for land-disturbing activities, and must be in compliance
with the locality and/or local soil and water conservation district. The City of Alexandria Erosion and Sediment
Control Ordinance (Section 5-4-1 of the City Code) require that any construction project that disturbs at least
2,500 square feet have a City approved construction pollution prevention plan. Arlington County’s related laws
and regulations include Chapter 57, Erosion and Sediment Control, of the Arlington County Code and other
related chapters.

9.3 Local

City of Alexandria Zoning Ordinance, Contaminated Land Requirements (Sec. 11-410(v)) — During Site Plan
submittals, adequate provision shall be made to clean, control and otherwise alleviate contamination or
environmental hazards on land when the site is in an area found by the Director of Transportation and
Environmental Services to be contaminated by a toxic substance or otherwise to contain environmental hazards
which are detrimental to the public health, safety and welfare. This local City Ordnance ensures that risk
mitigation measures are conducted during construction as approved in site management work plans or equivalent
site plans.

9.4 Land Acquisition

If the project involves any land acquisition using FTA funds, then the FTA Region Il Real Estate Office and City of
Alexandria Department of Transportation and Environmental Services must be contacted.
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10.0 FINDINGS AND SUMMARY

RECs remaining within Potomac Yard have been either remediated or mitigated by risk management methods
during previous USEPA, VDEQ, and City of Alexandria oversight of historical remedial activities or during more
recent subsequent redevelopment activities. Additional measures, such as residual contaminant removal,
construction worker health and safety plans, soil excavation and disposal plans, dust control, groundwater
dewatering plans, clean capping of contaminants left in place, vapor barrier evaluation or mitigation measures,
subsurface use and ventilation, and over excavation of subsurface utilities in impacted soils, are being
implemented, as needed, during subsequent redevelopment within Potomac Yard to maintain a level of no
significant risk to construction workers and future land users. The risk mitigation measures are outlined in Site
Management Work Plans or equivalent site plans prior to construction, usually in the project design phase.

A Phase Il ESA must be completed if a Build Alternative is selected as the preferred altnerative. The Phase Il
ESA would focus sampling locations on design features which may include areas requiring excavation in order to
pre-characterize the soils and potential shallow groundwater. The Phase Il results could be used to determine if
site-specific risk mitigation measures are necessary and define soil and groundwater management and disposal
requirements during construction.

11.0 QUALIFICATIONS — LIST OF PREPARERS

Lance E. Comas — Senior Environmental Scientist, AECOM, Inc.
BS — Geology — Richard Stockton College, 1989

Twenty-three (23) years experience in Phase | and Phase Il investigations, remedial environmental assessments
and analysis, completing Environmental Impact Statement preparation in accordance with Federal and State
NEPA requirements for highways, rail, and other transportation projects throughout the Northeast and Mid-Atlantic
regions. Mr. Comas has also completed and managed various remediation assessment projects regarding
contaminated and hazardous materials for clients within the transportation, petrochemical, retail petroleum,
pharmaceutical, energy generation, and governmental sectors throughout the Mid-Atlantic and the Northeastern
United States, California, and lllinois.

Brendan McGuinness — Senior Environmental Scientist, AECOM, Inc.
BS — Geosciences — State University of New York, 1985
Professional Geologist, 1993, Tennessee, #TN3300

Twenty-five (25) years experience in petroleum and hazardous waste site studies, including site investigation,
remedial investigation, and feasibility studies at numerous Department of Defense and commercial sites. Mr.
McGuinness provides technical and regulatory support for RCRA, CERCLA, and brownfield projects and supports
NEPA EIS and EA natural resources and hazardous materials studies.

Matthew Nilsen — Environmental Planner, AECOM, Inc.
MS - Environmental Science - Rutgers University/NJIT, 2004
BS — Environmental Science — Saint John’s University, 2001

Eight (8) years experience in environmental and ecological assessments including conducting Phase | and Phase
Il investigations throughout the Northeast and Mid-Atlantic regions. In addition, Mr. Nilsen completed various
remedial reports and investigations for submission to the NJDEP. Mr. Nilsen also conducted natural resource
surveys; qualitative ecological field evaluations; threatened and endangered species investigations; prepared and
filed environmental permit applications at the federal, state, and local level.

Potomac Yard Metrorail Station EIS | DRAFT Phase | ESA and Hazardous & Contaminated Materials Technical Memorandum 51



12.0 REFERENCES

Site Visits and Regulatory Meetings

AECOM. Potomac Yard Phase 1 Site Walk, April 23, 2012. Mr. Lance Comas, Mr. Brendan McGuinness.

City of Alexandria Department of Environmental Quality

Date: May 2, 2012
Contacts: Daniel Imig [Daniel.Imig@alexandriava.gov]

Subject: Brendan McGuinness (AECOM) regulatory meeting with City of Alexandria, Mr. Daniel Imig to review and

collect environmental documents related to Potomac Yard.

Virginia Department of Environmental Quality

Date: April 23, 2012

Contacts: Mr. James Green (VA DEQ UST/Petroleum Program Manager), Richard Doucette (DEQ Waste

Program Manager/Voluntary Remediation Program); June Erwin (VA DEQ FOIA Administrator).

Subject: MR. Lance Comas and Brendan McGuinness (AECOM) regulatory meeting with VA DEQ, Northern
Regional Office, 13901 Crown Court, Woodbridge, VA. AECOM interviewed Mr. Green and Mr. Doucette
regarding regulatory history and status of Potomac Yard site. AECOM conducted file review and obtained relevant

environmental documents.
Communications (personal, e-mails, memos)

Buchanan, Tracey (VA DEQ), email message to Green, James (VA DEQ); Doucette, Richard (VA DEQ), March
29, 2012, Subject: FW: FOIA Request notification to VA DEQ staff for Potomac Yard, City of Alexandria,

VA

Doucette, Richard (VA DEQ), email message to McGuinness, Brendan (AECOM), Green, James (DEQ), Erwin,
June (DEQ); Comas, Lance (AECOM), April 04, 2012, Subject: RE: FOIA Request for Potomac Yard, City

of Alexandria, VA DEQ staff is available on April 24.

Green, James (VA DEQ), email message to McGuinness, Brendan (AECOM), Doucette, Richard (DEQ);
McMurray, Patricia (DEQ); Erwin, June (DEQ), March 30, 2012, Subject: RE: FOIA Request for Potomac

Yard, City of Alexandria, VA
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Imig, Daniel (City of Alexandria DEQ), email message to McGuinness, Brendan (AECOM), May 4, 2012.
Subject: clean corridor code/ordnance reference. City’'s Zoning Ordinance (Article 11-410(V)) Adequate
provision shall be made to clean, control and otherwise alleviate contamination or environmental hazards
on land when the site is in an area found by the director of transportation and environmental services to
be contaminated by a toxic substance or otherwise to contain environmental hazards which are

detrimental to the public health, safety and welfare.

McGuinness, Brendan (AECOM), email message to Buchanan, Tracey (VA DEQ), March 29, 2012, Subject: FOIA

Request submitted for Potomac Yard, City of Alexandria, VA

McGuinness, Brendan (AECOM), email message to Green, James (VA DEQ), Doucette, Richard (DEQ);
McMurray, Patricia (DEQ); Erwin, June (DEQ); Comas, Lance (AECOM), April 04, 2012, Subject: RE:
FOIA Request for Potomac Yard, City of Alexandria, VA. AECOM Request for interview and to collect

documents on April 16 or 24, 2012

McGuinness, Brendan (AECOM), email message to Doucette, Richard (DEQ), Comas, Lance (AECOM), July 10,
2012, Subject: Request for Potomac Yard VRP documents related to Landbay G — VRP Site Number

00548.

McMurray, Patricia (VA DEQ), email message to Green, James (DEQ); McGuinness, Brendan (AECOM),
Doucette, Richard (DEQ); Erwin, June (DEQ); Woodward, Jennifer (DEQ), March 30, 2012, Subject: RE:
FOIA Request for Potomac Yard, City of Alexandria, VA. “Let us know if you need anything from Central

Office”.

Woodard, Henrietta (215.814.3164) USEPA Region Ill, FOIA Administrator, telephone call to McGuinness,
Brendan (AECOM), April 07, 2012, Subject: AECOM Freedom of Information Act Request (FOIA)
submitted electronically to USEPA Region Il for Potomac Yard, Ms. Woodard (USEPA FOIA
Administrator). Ms. Woodard states that Potomac Yard Files are archived in storage and difficult to
access. Ms. Woodard confirmed that no other records are available for the site other than records
available from the on-line USEPA Administrative Record for the Potomac Yard. The FOIA request from

AECOM to USEPA for Potomac Yard files was closed on May 7, 2012.
Regulatory Guidance

City of Alexandria Zoning Ordinance, Contaminated Land Requirements - Sec. 11-410(v)

Potomac Yard Metrorail Station EIS | DRAFT Phase | ESA and Hazardous & Contaminated Materials Technical Memorandum 53



Clean Water Act (CWA) - 33 U.S.C. 81251

Resource Conservation and Recovery Act (RCRA) - 40 CFR Part 261

USEPA All Appropriate Inquiries (AAl) - 40 CFR Part 312

Virginia Solid Waste Management Regulations - 9 VAC 20-80-10

Virginia Erosion and Sediment Control Regulations - 4 VAC 50-30-10 to 110)

Reports

DRAFT Soils and Geological Conditions Technical Memorandum. AECOM. July 2012.

EDR Radius Map™ Report with GeoCheck®, Potomac Yard Metrorail Station EIS US Route 1 Jefferson Davis Highway

Alexandria, VA 22314 Inquiry Number: 3295254.2s. Environmental Data Resources, Inc. (EDR). April 03, 2012.
Geotechnical Report for Potomac Greens. Dames and Moore, Inc. 1998.

Hydrogeologic Framework of the Virginia Coastal Plain: Regional Aquifer Systems Analysis, Professional

Paper 1404-C. Meng, Andrew A., John F. Harsh. U.S. Geological Survey. 1988.

Potomac Yard Landbay G, DEQ VRP Site 548 Remedial Action Plan. Environmental Consultants and

Contractors, Inc. October 18, 2011.

Refinement of Alternatives, Constructability, and Construction Staging Report, Potomac Yard Metrorail
Station Environmental Impact Statement. Federal Transit Administration and City of Alexandria,

Virginia. April 2012.

Report of Subsurface Exploration and Geotechnical Engineering Analysis, Potomac Greens Townhomes,

Alexandria, Virginia. Engineering Consulting Services, Ltd. August 7, 2002.

Site Characterization Report, Potomac Yard Landbay G, ECS Project No. 12905-1 VRP NO. 548.

Engineering Consulting Services, Ltd. June 12, 2010.

Site Characterization Report, Potomac Yards Landbay D, Alexandria, Virginia (ESC Project No. 9676-X).

Engineering Consulting Services, Ltd. Mid-Atlantic, February 15, 2011a.

Site Characterization Report, Potomac Yards Landbay E, Alexandria, Virginia (ESC Project No. 13495-J).

Engineering Consulting Services, Ltd. Mid-Atlantic. February 15, 2011b.
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Standard Practice for Environmental Site Assessments; Phase | Environmental Site Assessment Process.

American Society of Testing and Materials. E1527-05
CERCLA Documents

Final Engineering Evaluation/Cost Analysis, Potomac Yard Alexandria and Arlington County, Virginia. Earth Tech, Inc.

June 19, 1996.

Progress Report No. 51, Potomac Yard. Earth Tech, Inc. August 13, 1996.

Interim Fined Report for Potomac Yard Removal Response Action (IFR). Earth Tech, Inc. November 13, 1998.
Closure Report for Corrective Action Plan Implementation. Earth Tech, Inc. October 9, 2000.

Extent of Contamination Study, Potomac Yard, Alexandria, Virginia, Volume I. Environmental Technology of

North America, Inc. May 24, 1995a.
Off-Site Sediment and Surface Water Sampling Plan. Roy F. Weston, Inc. April 24, 1998

Extent of Contamination Study, Risk assessment, Potomac Yard Alexandria/Arlington, Virginia. Weinberg

Consulting Group, Inc. May 24, 1995b.

Off-Site Ecological Risk Assessment, Potomac Yard Site. Weinberg Consulting Group, Inc. December 29, 1997.
Map Data

Arlington County, GIS data CD, 2011.

City of Alexandria, GIS data DVD, Spring 2012.

District of Columbia, DC GIS Geodatabase, June 2011.

National Park Service, GIS data, 2010.

Washington Metropolitan Area Transit Authority, survey data and aerial imagery, 2011.
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APPENDIX A:
LIST OF ACRONYMS AND ABBREVIATIONS

AST Aboveground Storage Tank
AAl All Appropriate Inquiries
BGS Below Ground Surface
BMP Best Management Practice
COA Central Operations Area
COPC Chemicals of Potential Concern
CWA Clean Water Act
CAP Corrective Action Plan
CCPY Crystal City/Potomac Yard
CSXT CSX Transportation, Inc.,
Draft EIS Draft Environmental Impact Statement
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
EE/CA Engineering Evaluation/Cost Analysis
EDR Environmental Data Resources, Inc.
EIS Environmental Impact Statement
ECS Extent of Contamination Study
ESA Environmental Site Assessment
FTA Federal Transit Administration
FOIA Freedom of Information Act
GPM Gallons per Minute
MSL Mean Sea Level
MSE Mechanically Stabilized Engineered
mgl/l Milligrams per Liter
mg/kg Milligram per Kilogram
ug/l Micrograms per Liter
CLRP Constrained Long Range Plan
NPS National Park Service
NEPA National Environmental Policy Act
PEPCO Potomac Electric Power Company
PPB Parts per Billion
PPM Parts per Million
PCB Polychlorinated Biphenyl
PAH Polynuclear Aromatic Hydrocarbon
RAP Response Action Plan
REC Recognized Environmental Condition
RCRA Resource Conservation and Recovery Act
RF&P Richmond Fredericksburg and Potomac
ROW Right-of-Way
RA Risk Assessment
RBSL Risk Based Screening Level
SCR Site Characterization Report
TPH Total Petroleum Hydrocarbons
TCLP Toxicity Characterization Leaching Procedure
USTs Underground Storage Tanks
Potomac Yard Metrorail Station EIS | Draft Phase | ESA and Hazardous and Contaminated A-1

Materials Technical Memorandum



USCOE
VA
VDEQ
VHWMR
VPDES
VRP
W&OD
WMATA

United States Army Corps of Engineers

Virginia

Virginia Department of Environmental Quality
Virginia Hazardous Waste Management Regulations
Virginia Pollutant Discharge Elimination System
VDEQ Voluntary Remediation Program

Washington & Old Dominion

Washington Metropolitan Area Transit Authority
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Certified Sanborn® Map Report 4/03/12

Site Name: Client Name:

Potomac Yard Metrorail Station AECOM )

US Route 1 Jefferson Davis 516 East State Street EDR?® tivironmental Data Resoiiress Inc
Alexandria, VA 22314 Trenton, NJ 08609

EDR Inquiry # 3295254.3 Contact: Lance Comas

The complete Sanborn Library collection has been searched by EDR, and fire insurance maps covering the target
property location provided by AECOM were identified for the years listed below. The certified Sanborn Library search
results in this report can be authenticated by visiting www.edrnet.com/sanborn and entering the certification number.
Only Environmental Data Resources Inc. (EDR) is authorized to grant rights for commercial reproduction of maps by
Sanborn Library LLC, the copyright holder for the collection.

Certified Sanborn Results:

Site Name: Potomac Yard Metrorail Station EIS

Address: US Route 1 Jefferson Davis Highway

City, State, Zip: Alexandria, VA 22314

Cross Street:

P.O. # 60248359.0001 s
PrOjeCt: 602483590001 Sanborn® Library search results
Certification #  01CA-4FE6-AA28 Certfication # O1CA-4FEG-AAZS

The Sanborn Library includes more than 1.2 million

UNMAPPED PROPERTY Sanborn fire insurance maps, which track historical

. - . property usage in approximately 12,000 American
T_h|s report certifies .that the complete holdings of the Sanb_orn cities and towns. Collections searched:

Library, LLC collection have been searched based on client

supplied target property information, and fire insurance maps VL

covering the target property were not found. Library of Congress

/ University Publications of America

v" EDR Private Collection
The Sanborn Library LLC Since 1866™

Limited Permission To Make Copies

AECOM (the client) is permitted to make up to THREE photocopies of this Sanborn Map transmittal and each fire insurance map accompanying
this report solely for the limited use of its customer. No one other than the client is authorized to make copies. Upon request made directly to an
EDR Account Executive, the client may be permitted to make a limited number of additional photocopies. This permission is conditioned upon

compliance by the client, its customer and their agents with EDR's copyright policy; a copy of which is available upon request.

Disclaimer - Copyright and Trademark notice

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc. It cannot be
concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO WARRANTY EXPRESSED OR
IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA RESOURCES, INC. SPECIFICALLY DISCLAIMS THE
MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION, MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL
RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF
ERRORS OR OMISSIONS, NEGLIGENCE, ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL,
INCIDENTAL CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS IS". Any analyses, estimates, ratings, environmental risk
levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor should they be interpreted as providing
any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase | Environmental Site Assessment performed by an
environmental professional can provide information regarding the environmental risk for any property. Additionally, the information provided in this Report is not to be
construed as legal advice.

Copyright 2012 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map of
Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks used herein are
the property of their respective owners.
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Disclaimer - Copyright and Trademark Notice

This Report contains certain information obtained from a variety of public and other sources reasonably available to
Environmental Data Resources, Inc. It cannot be concluded from this Report that coverage information for the target and
surrounding properties does not exist from other sources. NO WARRANTY EXPRESSED OR IMPLIED, IS MADE
WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA RESOURCES, INC. SPECIFICALLY
DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION, MERCHANTABILITY
OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR
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PAID FOR THIS REPORT. Purchaser accepts this Report "AS I1S". Any analyses, estimates, ratings, environmental risk
levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor
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property. Only a Phase | Environmental Site Assessment performed by an environmental professional can provide
information regarding the environmental risk for any property. Additionally, the information provided in this Report is not to
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EXECUTIVE SUMMARY

DESCRIPTION

Environmental Data Resources, Inc.’s (EDR) City Directory Abstract is a screening tool designed to assist
environmental professionals in evaluating potential liability on a target property resulting from past activities.
EDR'’s City Directory Abstract includes a search and abstract of available city directory data. For each
address, the directory lists the name of the corresponding occupant at five year intervals.

Business directories including city, cross reference and telephone directories were reviewed, if available, at
approximately five year intervals for the years spanning 1921 through 2003. This report compiles
information gathered in this review by geocoding the latitude and longitude of properties identified and
gathering information about properties within 660 feet of the target property.

A summary of the information obtained is provided in the text of this report.

RESEARCH SUMMARY

The following research sources were consulted in the preparation of this report. An "X" indicates where
information was identified in the source and provided in this report.

Year Source IpP Adjoining Text Abstract  Source Image

2003 HAINES & CO INC - - - -

1979 HILL DIRECTORY CO INC. - - - -
PUBLISHERS

1974 HILL DIRECTORY CO INC. - - - -
PUBLISHERS

1971 HILLS DIRECTORY CO. - - - -

1969 HILLS DIRECTORY CO. - - - -

1966 HILLS DIRECTORY CO. - - - -

1962 HILL DIRECTORY CO. INC - - - -
PUBLISHERS

1961 HILL DIRECTORY CO. INC - - - -
PUBLISHERS

1958 HILL DIRECTORY CO. INC - - - -
PUBLISHERS

1952 HILL DIRECTORY CO. INC - - - -
PUBLISHERS

1948 HILL DIRECTORY CO. INC - - - -
PUBLISHERS

1942 HILLS DIRECTORY CO. INC. - - - -
PUBLISHERS

1936 HILL DIRECTORY CO. INC - - - -
PUBLISHERS

1930 HILL DIRECTORY CO. INC - - - -
PUBLISHERS

1926 HILL DIRECTORY CO. INC - - - -
PUBLISHERS

1921 HILL DIRECTORY CO. INC - - - -
PUBLISHERS
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FINDINGS

TARGET PROPERTY INFORMATION

ADDRESS

US Route 1 Jefferson Davis Highway
Alexandria, VA 22314

FINDINGS DETAIL
Target Property research detail.

No Addresses Found
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FINDINGS

ADJOINING PROPERTY DETAIL

The following Adjoining Property addresses were researched for this report. Detailed findings are provided

for each address.

No Addresses Found

3295254-6
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EDR Historical Topographic Map Report
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EDR Historical Topographic Map Report

Environmental Data Resources, Inc.s (EDR) Historical Topographic Map Report is designed to assist professionals in
evaluating potential liability on a target property resulting from past activities. EDRs Historical Topographic Map Report
includes a search of a collection of public and private color historical topographic maps, dating back to the early 1900s.

Thank you for your business.
Please contact EDR at 1-800-352-0050
with any questions or comments.

Disclaimer - Copyright and Trademark Notice

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc.
It cannot be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO
WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA
RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE,
ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL,
CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report AS IS. Any analyses, estimates, ratings,
environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor should they
be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase | Environmental Site
Assessment performed by an environmental professional can provide information regarding the environmental risk for any property. Additionally, the
information provided in this Report is not to be construed as legal advice.

Copyright 2012 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map
of Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks
used herein are the property of their respective owners.




Historical Topographic Map
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T MAP YEAR: 1983
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Potomac Yard Metrorail Station EIS
US Route 1 Jefferson Davis Highway
Alexandria, VA 22314

Inquiry Number: 3295254.5
April 04, 2012

The EDR Aerial Photo Decade Package

440 Wheelers Farms Road

® Milford, CT 06461
EDR Environmental Data Resources Inc 800.352.0050
www.edrnet.com



EDR Aerial Photo Decade Package

Environmental Data Resources, Inc. (EDR) Aerial Photo Decade Package is a screening tool designed to assist
environmental professionals in evaluating potential liability on a target property resulting from past activities. EDR’s
professional researchers provide digitally reproduced historical aerial photographs, and when available, provide one photo
per decade.

When delivered electronically by EDR, the aerial photo images included with this report are for ONE TIME USE
ONLY. Further reproduction of these aerial photo images is prohibited without permission from EDR. For more
information contact your EDR Account Executive.

Thank you for your business.
Please contact EDR at 1-800-352-0050
with any questions or comments.

Disclaimer - Copyright and Trademark Notice

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc.
It cannot be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO
WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA
RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE,
ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL,
CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report AS IS. Any analyses, estimates, ratings,
environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor should they
be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase | Environmental Site
Assessment performed by an environmental professional can provide information regarding the environmental risk for any property. Additionally, the
information provided in this Report is not to be construed as legal advice.

Copyright 2012 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map|
of Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks
used herein are the property of their respective owners.
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